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Page v, top of page: Insert the heading CONTENTS 

Page v, page of Section IID: For 58 read 59 

Page ix, page of photograph 2: For 40 read 41 

Page ix, under Tables: For 3 Progress of Improvement of Settlement 
Lands Famning Effort Classes ...... 52 read 3 Progress of Improvement 

of Settlement Lands ..... 2 

Page x, page of Table 10: For 59 read 58 

Page 2, line 1: Insert (3) before Summary Statement of Recommendations 
Page 2, part (c): For (See ...., page 16) read (See ...., page 17) 

Page 2, part (e): For (See ...., pages 28-29) read (See ...., pages 28-30) 
Page 3, headings near top of page: Heading B should precede heading (1) 
Page 4, line 9: For recommendations for any research read recommendations 
for the development of the area and for any research 

Page 4, line 11: For Glackmeyer Develop- Area Read Glackmeyer Development 
Area 

Page 5: Close up lines 5 and 6 to form one paragraph. 

Page 6, 12th line from bottom: For of and additional read of an additional 
Page 7, 15th line from bottom: For Recommendations 12 and 3 on P. 15). 
Read Recommendations 1, 2 and 3 on pp. 15 to 17). 

Page 7, 5th line from bottom: For Recommendation on P. 16). Read 
Recommendation 3 on P. 16). 

Page 12, line 1: For woodlot management designed:- read woodlot 
management is designed:- 

Page 13, line 12: For would be satisfactory objective read would be a 
satisfactory objective 

Page 17, line 1: For and guiding of guiding applicants read and guiding 
of applicants. 


Page 28, 14th line from bottom: For at least 499 feet read at least 400 
feet 

Page 29, 12th line from bottom: For have a use read have a primary use 
Page 33, line 12: For 1957 census read 1956 census 

Page 38, 2nd line from bottom: For Clay Belt priority read Clay Belt be 
priority 

Page 41, second last line in photo caption: Fora long view it read 

a long view they 

Page 44, line 16: For (See Section II) read (See Research Supplement II) 
Page 45, line 19: For The subordinate vegetation of herbs and blueberrys 
read The subordinate vegetation of herbs and shrubs 

Page 50, line 4: For The 52,825 acres read The 52,285 acres 

Page 51, 2nd line from bottom of lower photo caption: For the clearing 
has preserved read the clearing has been preserved 

Page 53, line 2 in photo caption: For excess peat, and breaking-up of 
clay pan layers read excess peat, breaking-up of clay pan layers 

Page 53, line 1 of text: For agricultural development has provided read 
agricultural development was provided 

Page 59, 6th line from bottom: For It is anticipated within the Primary 
Agricultural Area. read It is anticipated, however, that by 1980 

there will be 100 well developed farms within the Primary Agricultural 
Area. 

Page 67, 8th line from bottom: For For example, agricultural farms read 
For example, agricultural experts are undecided whether the numbers of 
productive farms 

Page 72: Note that last two lines are text and not part of Table 17. 
Page 74, line 7: For 30 cords. (1) Forest read 30 cords. (1) Forest 
Page 74, line 9: For Site Region. (2) read Site Region. (2) 


Page 74, 9th line from bottom: For high productivity for specific site. 
Read high productivity for the specific site. 

Page 80, line 21: For absentees owners. read absentee owners. 

Page 83, 12th line from bottom: For is negligible. Permanent read 

is negligible. Thus, in an absolute sense, there are no permanent 

forest lands in the Glackmeyer Development Area. Permanent 

Page 87, line 11: For (a) Interm Forestry Units read (a) Interim Forestry 
Units 

Page 89, line 6: For on the lands which may be read on the Class D lands. 
The clearings on lands which may be 

Page 89, 7th line from bottom: For forestry planning into 7 composite 
clearings read forestry planning is concerned. Most of these cleared 
lands can be grouped into 7 composite clearings. 

Page 89, 6th line from bottom: For 350 acres revert to scrub read 

350 acres. If the clearings are not maintained, they will revert 

to scrub 

Page 91, (7) Plan for Block A (Primary Agricultural Area): Insert 

Block A has been subdivided into six classes of areas in the Forest 
Land-Use Plan. These classes are the following:- 

Page 95, line 3: For controversy arised read controversy arises 

Page 96, line 16: For if not its read if not in its 

Page 103, line 17: For where needed. read when needed. 

Page 103, line 27: For purpose read for recreational purpose 

Page 115, line 13: For glacier deposits are known read glacier are known 
Page 115, 3rd line from bottom: For bedrock in the Clay Belt read 
bedrock is often apparent in the surface relief. It is assumed 

that the features of the underlying bedrock in the Clay Belt 

Page 116, line 5: For bedrock, kame and esker read bedrock is extremely 
local. However, the underlying bedrock, kame and esker 


Page 119, line 10: For This landform is .... till is the these deposits 
read These are areas of moderately deep till (varying from three to 

thirty feet in depth) overlying bedrock. The manner in which the 

ice melted after laying down these deposits 

Page 119, 6th line from bottom: For and the poorly drained sags read 
and (b) the poorly drained sags 

Page 125, line 3: For (i) Regional Climate read (1) Regional Climate 
Page 127, line 6: For extensive character of the various soil horizons 
read extensive areas of this region. For sites which have been 

altered by disturbances, the character of the various soil horizons 

Page 130, line 19: Following Research Supplement III. zead For soil 
type pattern see page 153. 

Page 130, 15th line from bottom: For on the Cochrane drumlin landtype .... 
Cochrane kame landtype. read on the Cochrane drumlin landtype than on 
the Cochrane kame landtype. 

Page 131, line 1: For is greater on the Cochrane kame landtype read 

is greater on the Cochrane drumlin landtype than on the Cochrane kame 
landty pe. 

Page 131, 8th line from bottom: For dept read depth 

Page 141, 12th line from bottom: For clay-pan glei becomes initiated. 
read Clay-pan glei have been initiated. 

Page 146, line 7: For Al read A2 

Page 147, line 7: For with brown mottling or blue-grey mask. read 

with incorporated organic matter. 

Page 150, line 11: For This group or organic soil types read This group 
of organic soil types 

Page 160, 10th line from bottom: For with the mineral culturally 
developed read with the mineral material and more generally in soils 
which are dark grey gleisolics culturally developed 

Page 160, 5th line from bottom: For serious hinders read seriously hinders 


Page 161, 13th line from bottom: For (page 7) read (page 172) 

Page 162, line 22: For guide settlement and a general way read guide 
settlement and in a general way 

Page 165, 6th line from bottom: For other organisms read other micro- 
organisms 

Page 170, line 22: For reclamable read reclaimable 

Page 170, 8th line from bottom: For The following types of land are 
included in: read The following types of land are included in Agri- 
cultural Use Capability Class E:- 

Page 174, line 20: For Diagram 5 read Diagram 10 

Page 174, 14th line from bottom: For outlined in the subsections (I to IV). 
read outlined below. 

Page 176, 7th line from bottom: For Diagram 5. read Diagram 10. 

Page 187, last word in table: For Caladonia read Cladonia 

Page 194, line 2: For evaluation of the yield-quality classes read 
evaluation of the yield-quality production of the best sites of 

the region, and yield-quality classes 

Page 194, 11th line from bottom: For trough read troughs 

Page 197, line 11: For feature read features 

Page 198, line 2: For are dissected troughed plain and lower slope 
land-types. read are stream-dissected troughed plain (TS) and lower 
slope landtypes (L). 

Page 204, 5th line from bottom: For wood requirements cannot be limited 
read wood requirements. The estimate of future wood requirements 
cannot be limited. 

Page 204, 2nd line from bottom: For supply of forest productions. read 
supply of forest products. 

Page 208, 5th line from bottom: For envisionaged read envisaged 
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FOREWORD 


It is with a deep sense of satisfaction that I am privileged to introduce 
this report on Land-Use Planning in the Cochrane Clay Belt. 


For nearly half a century, a million and a quarter acres of this vast clay 
plain have been opened for settlement. Although this period is a brief interval 
when compared to the history of established agricultural areas, it has been 
sufficient to demonstrate man’s misuse of land in the area covered by the re- 
port. The few thousand acres which can be classed as fully established farms 
have achieved this status through the manhandling of many thousand acres. 
The progress of settlement has left behind a much larger area composed of the 
partial clearings of abandoned farms growing back to brush and cut-over lands 


forested with inferior tree species. 


The reader will find that the Subcommittee have produced a report which 
contains a plan for the future development of both forestry and agriculture on 
the lands best suited for the purpose. Also there has been no hard and fast 
line drawn between these two main endeavours, but recognition has been made 
of the fact that the area will lend itself for many years to come to a farm- 
forest economy. Provision has also been made to ensure the use of land for 
the production of wildlife and to satisfy the general public demands for tec- 


reational areas. 


Perhaps of greater importance to the forester or agriculturalist are the 
benefits to be derived from the processes carried out in putting the plan into 
action. Such a basic recommendation contained in the report as the one per- 
taining to land classification will illustrate this view. The system of land 
classification, if carried out, would first ensure that the future farms would be 
located on soils best suited for agriculture. Benefits would not only be de- 
rived by the farmer in the form of better yields, but it would ensure that pub- 
lic funds in the form of subsidies were being invested in the best land. The 
forest manager would be provided with site information vital to the practice of 
forestry on a more intensive scale. Also the freeing of certain lands not imme- 
diately required for agriculture would provide the opportunity to increase the 
the forest yield on more accessible lands. This latter point is of consequence 
to both the farmers and the local timber industry. 


On behalf of the Northern Region Land-Use Planning Committee, I wish to 
congratulate the members of the Subcommittee for their efforts in producing a 
report of such high standard. If nothing else, the report has pointed up the 
need for a pause to re-assess the capabilities of the land in the Cochrane 


Clay Belt as it approaches the fiftieth year of its development. 


L. Ringham, Chairman 
Northern Region Land-Use Planning Committee 


June 19th, 1958. 
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The members of the subcommittee are deeply indebted to Mr. Q. Hess, 
former Regional Forester in the Northern Region, for his foresight in preparing 
a suitable working environment for those interested in Clay Belt land-use prob- 
lems from many points of view. This environment permitted the subcommittee 
to work at the field level in an organized but infornral and somewhat extra- 
official way in order to attain a unified understanding of the problem as a 
whole. The subcommittee is likewise indebted to Mr. L. Ringham, successor 
to Mr. Hess as Regional Forester, for assuming a similar role in promoting the 


project. 


The subcommittee greatly appreciates the sympathetic understanding of 
Mr. T. R. Hilliard, Director of the Extension Branch, Ontario Department of 
Agriculture, in encouraging Mr. R. Portelance, Agricultural Representative at 
Cochrane, in his subcommittee work. The assistance of Mr. W. A. Montcalm, 
Director of Field Services in the Extension Branch and for many years Agri- 


cultural Representative in the Cochrane Clay Belt, is gratefully acknowledged. 


The subcommittee wishes to thank Mr. R. N. Johnston, Chief of the Divi- 
sion of Research, Ontario Department of Lands and Forests, for his interest 
and cooperation in supporting the members of the Site Section in their work of 
directing the pilot study, making field observations, preparing portions of the 
report, editing the report, typing the many manuscripts and in compiling and 
draughting the maps. The work of Mr. N. W. McLeod and his assistant in giv- 
ing such excellent cartographic expression to the maps has greatly enhanced 


the usefulness of the report. 


The subcommittee is most grateful to Mr. G. H. U. Bayly, Assistant Dep- 
uty Minister, Mr. J. A. Brodie, Chief of the Division of Timber, Mr. A. S. Bray, 
Regional Director (North-Western Ontario), and Dr. J. K. Harkness, Chief of 
the Division of Fish and Wildlife. These officials of the Ontario Department 
of Lands and Forests at Toronto, in their 1956 positions as Chiefs of the Divi- 
sions of Reforestation, Timber Management, Lands, and Fish and Wildlife, 
cooperated with Mr. F. L. Hall, District Forester at Cochrane, in making pos- 


sible the participation of district supervisors engaged in these various fields. 
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The objective of the authors of this report has been to present a practical 
solution to land-use problems within a sound scientific framework. In order to 
present their findings in a form which will facilitate the implementation of 
measures which are most urgently needed, the members of the subcommittee 


have attempted to write the report proper in as non-technical a style as pos- 
sible. In view of the great amount of research energy which has been expend- 


ed it was felt that the opportunity to demonstrate the research. approach to 
land-use problems should not be passed over. Accordingly, a research supple- 
ment has been prepared by members of the Research Division of the Ontario 
Department of Lands and Forests. This presents a detailed description of 
land and land-use in the Cochrane Clay Belt, also the methods and procedures 
in land-use research which are required in a full understanding of the problems 


and recommendations presented in the report proper. 


Consequently, the report has been written to provide various types of 
readers with the information they require without reading the full report. 


Section I presents a summary of the entire report, dealing chiefly with the 
information presented in the report proper, but includes a subsection dealing 
with principles and procedures. The first six pages of section I will give the 
reader an understanding of the nature of the report and a basis for further 


selective reading. 


Each of the sections dealing with the Agricultural, Forestry, Wildlife and 
Recreational Land-Use Plans have been prepared in such a way that they may 
be read as separate units or, more profitably, as parts of the integrated Multi- 
ple Land-Use Plan. 


Since the entire report is a detailed presentation of the Multiple Land-Use 
Plan, Map No. 11 is designed to present only an integrated summary of all the 
individual ‘plans (Maps Nos. 6, 9 and 10), and section VI deals chiefly with 


the integration aspects of this integrated summary. 


The remaining seven maps which accompany the report indicate (a) the 
distribution pattern of the physiographic features, (b) the past, present and 
potential land uses, and (c) the interpretations of all these features for future 
agricultural and forestry land uses. All of these maps form the basis for the 


various land-use plans. 


The work of integration was greatly facilitated by the participation of all 
the subcommittee members, as a single party, in a field examination of a 
selected portion of the area (20 lots). Unfortunately, a specialist in wildlife 
land-use was not available to participate in these early investigations which 
had as their objective an integrated inventory of the use capabilities of the 


land. This is the outstanding but not the only example of the handicaps which 


- ill. - 


the subcommittee experienced through the transfer of personnel from one region 


to another. 


The careful reader will find that, although this report presents a plan for 
rural settlement, ic.is not a colonization plan. For it is not written to attract 
settlers, it is written that those settlers who are attracted and who are sincere 
in their intentions, may be able to develop the renewable resources of the 


area with a minimum loss of time and energy to both the individual and the 
government. 
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SECTION 4 


SUMMARY OF THE GLACKMEYER SUBCOMMITTEE REPORT 


A. Summary Statement.of Objectives, Methods and Recommendations 


Ch) Objective 


To conduct land-use research on a demonstration area in order to obtain 
data which illustrate the principles and practices of good farm, forest and 
wildlife management in the Cochrane Clay Belt and thus provide a basis for 


the formulation of land-use policies. 


(2) Methods 


The observations and interpretations were made by members of the 
Departments of Agriculture and of Lands and Forests of the Ontario Gov- 
ernment who were thoroughly familiar with the field conditions of the area 
and thus qualified to gather and interpret data at the ‘grass roots’ level of 
land-use planning. 


The subcommittee, as a single field party, examined thoroughly a re- 
stricted area of 20 lots of 150 acres each. The objectives of this prelim- 
inary study were:- 


(1) to obtain a common understanding of the natural 
land qualities, 
(11) to discuss objectives and methods of survey, 
(111) to ensure the integration of the observations 
and conclusions of all the workers in the final 


presentation. 


Upon the completion of this initial preliminary study of 20 lots (3,000 
acres), the members proceeded, either individually or in groups, with the 
various aspects of land use throughout the entire Glackmeyer Development 
Area which totals approximately 105,000 acres. Aerial photos were used to 
supplement detailed field work. An outline of the multiple-factor method of 
land classification and land-use planning used in study is presented in 


subsection J, pages 40 to 47. 


The analysis of the land-use problems of the Glackmeyer Development 
Area, and the recommended land-use plan for this area, which are contained in 
this report, are important in themselves and merit the attention of all those 
who are interested in this specific area. However, because this report also 
illustrates a fundamental approach to land-use planning which has a broad 
application, the subcommittee feels that this report merits the attention of all 


those who are concerned about the wise use of natural resources. 


(3) Summary Statement of Recommendations 


(a) Recommendations have been made to establish areas of primary agri- 
cultural development and to confine agricultural development to these areas 
until they are fully developed. The purpose of this consolidation and plan- 


ning of agricultural development is:- 


(1) To avoid waste of money and energy (both public and private) in 


developing lands for agriculture before they are needed. 


(ii) To provide the long-term stability of tenure which is required to 
develop forests on the lands which are not immediately required for 


agricultural development. 


The controls recommended to attain this consolidation and planned develop- 


ment of agriculture are:- 


(1) Assistance to farmers in land clearing, drainage, etc. to be confined 
to those farmers who are located in the primary agricultural area 


except for bona fide farmers who are already established elsewhere. 


(ii) The sale of Crown lands to be restricted to lands of the primary 


agricultural area. 
(See Agricultural Use Recommendation 1, page 15). 


(b) Recommendations have been made to reserve suitable areas for secondary 


and tertiary agricultural development. 


The planning of agricultural development beyond the stage of the development 
of primary areas is a further requirement to assure a stability of tenure of 


forest lands. 


(See Agricultural Use Recommendation 2, page 16). 


(c) Recommendations have been made to provide the settler with an adequate 


acreage for farming. 
1 *T 


(See Agricultural Use Recommendation 4, page 16). 


(d) Recommendations have been made for the establishment of private and 


and public forests to aid in the support of the local community. 


(See Forestry Use Recommendations, pages 25-27). 


(e) Recommendations have been made to reserve land for recreational and 


wildlife land uses and to investigate these potentials as required. 


30 
(See Wildlife and Recreational Use Recommendations, pages 28-29). 
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(f) Recommendations have been made regarding the manner in which the 
Glackmeyer Development Plan may be used for planning land use through- 
out the Cochrane Clay Belt Region. (See part I on pages 31-40). 


(1) The Northern Region Land-Use Planning Committee —_{ 


B. Terms of Reference of the Glackmeyer Subcommittee 


t { ) The ‘\o the Ain Kacrou ba vcd = ERE Pla yar | é Pasi wr Kt C_o 
\ { ’ 


In 1954, Mr. Q. Hess, Regional Forester for the Northern Administrative 
Region of the Ontario Department of Lands and Forests, organized the 
Northern Region Land-Use Planning Committee. Having been concerned with 
land-use problems in the Clay Belt for a number of years, Mr. Hess was 
responsive to requests for action by Mr. R. Portelance, Agricultural Rep- 
resentative, Ontario Department of Agriculture, and by Messrs. F. Hall, 
F, Sider and L. Sleeman, District Foresters in the Northern Region. 


The objective was to obtain the assistance of government officials 
working in the area in the formulation of an integrated plan to develop the 


renewable natural resources of the Northern Administrative Region. 


The membership consisted of those government officials actually work- 
ing in the area and concerned with the development of the renewable natural 
resources. Mr. Hess asked Mr. G. A. Hills to assist him in chairing the 
meetings because of the many years in which the latter has been engaged in 
land-use studies invithe sCachrane Clay Belt for both the Departments of 
Agriculture and of Lands and Forests. When Mr. yess was transferred to 
another region, the chairmanship was taken over by Mr. L. Ringham, the 
succeeding Regional Forester who brought with him considerable experience 


in land-use planning in another region. 


Under the chairmanship of Mr. Hess, the committee published a Progress 
Report No. 1 (‘‘Land-Use Planning and Resources Development in the North- 


ern Region’’), being the minutes of the third meeting of the committee. 


(2) The Glackmeyer Subcommittee 


The Glackmeyer Subcommittee was appointed at the third meeting of the 
Northern Region Land-Use Planning Committee. The membership of the 
subcommittee appears on the back of the title page. The terms of reference 


of the subcommittee were>- 


(i) To select an area suitable for land-use research in which the primary 
objective is to determine the basis for establishing land settlement. 


(ii) To make a complete study of present land use in the area selected, 
including the history of development and the factors influencing this 


development. 
(iii) To determine the land-use capabilities of the area. © 


(iv) To prepare for the chairman of the Land-Use Planning Committee a 
complete multiple land-use plan resulting from the research in land- 
use on this pilot area. The plan to include recommendations for 


(NO 2 5-OILE dots ee * {tua CRADQ Cru ae OAH We ALBAYE 
| any-research necessary to ensure the success of the plan. 
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(v) To interpret the Multiple Land-Use Plan of the Glackmeyer anos ad 
Area as a basis for planning land use in the Cochrane Clay Belt. 


In addition to the six formal meetings of the subcommittee, frequent 


field discussions took place between various members of the subcommittee. 


C. An Outline of the Multiple Land-Use Plan 


The agricultural potential of the land in the Cochrane Clay Belt is such 
that only the best and second-best land (Agricultural Use Capability Classes 
A and B) are suitable for economic development under the present conditions. 
Areas with a satisfactory proportion of these classes are scattered through- 
out the entire Clay Belt. Only 1/9 of these areas has been served adequately 
with roads, schools, etc. In addition to this, the majority of the well-located 
lots on the best lands remains relatively undeveloped with many large clear- 
ings abandoned. These facts indicate that there are definite limitations to 
the amount of land which may be profitably developed for agriculture at this 
time. 


Nevertheless, it is important, at present, to ascertain the agricultural use 
capabilities of the lands of the Clay Belt and to plan for the development of 
these lands. It is important, firstly, because only the well-developed, well- 
managed farms of the Clay Belt can compete, with the producers of other 
areas, for the growing markets of the local mining and pulp-mill towns and 
other centres of population in the region. As indicated above, such farm units 
are most easily established on lands of the highest agricultural use capabil- 
ity. Secondly, more land may be required to meet critical food shortages in 


the not too distant future. 


The Glackmeyer Subcommittee was established primarily to determine a 
basis for deciding what areas in the Cochrane Clay Belt should be reserved 
for agricultural development in the next 100 years. Therefore, it was deemed 
advisable to locate an area in which the Agricultural Land-Use Plan would 


be the basic consideration. The area chosen was the Municipality of Glack- 


meyer which includes portions of the townships of Clute, Leitch and Blount 


in addition to the township of Glackmeyer. 


However, the plan recommended by the Glackmeyer Subcommittee is one 
of multiple land use. In the development of such a plan, all phases of land 


use cannot be considered simultaneously, nor independently. 


Actually, the Multiple Land-Use Plan is a complex of several inter-locking 
land-use plans. The individual land-use plans must be so developed that, 
although they may appear to overlap in area as well as in fields of human 
activity, they will intermesh to produce a plan of unified action. The indi- 


vidual land-use plans _ proposed are:- 


Agricultural Land-Use Plan, 
Forest Land-Use Plan, 
Wildlife Land-Use Plan, 
Recreational Land-Use Plan. 


All of the above four plans are generalized within the ‘tRecommended 
Multiple Land-Use Plan’’, 


The Agricultural Land-Use Plan will be presented first since this use 


of land is the basic consideration in this area. 


D. An Outline of Agricultural Land Use in the Glackmeyer Development Area 


(1) Summary of the Agricultural Land-Use Plan 


The Agricultural Land-Use Plan demonstrates the way in which agri- 


cultural development in the Cochrane Clay Belt may be directed in order that: 


(i) a minimum area of land be withheld from forest management during 


agricultural development, 


(ii) a readily accessible source of revenue from forest, wildiife and 


recreational areas be available to support the local economy. 


Although the very best land is needed for the most economic develop- 
ment of farm land, the agricultural potential of the land is not the only 
criterion for planning. The total acreage of the best and second-best land 
in the Cochrane Clay Belt is much in excess of that probably required for 
agricultural development in the next 100 years. Much of this is now in- 
accessible, but the area of good land, which is either presently served by 
roads or can easily be made accessible, is at least twice the acreage now 


being used or in the process of development. 


The combination of factors deemed important in a consideration of the 
magnitude and order of agricultural development is:- 


(1) The distribution pattern of lands of high potential. 
(ii) The distribution pattern of established farm units. 


(111) The distribution pattern of farm land which has been improved but 
of insufficient acreage to constitute an established farm unit. 


(iv) The distribution pattern of land cleared but not improved. 
(v) The location in regard to main highways and markets. 
(vi) The extent of present rural services. 


For the purpose of analysis, the three periods chosen were 1960-1980, 


1980-2000, 2000-2060. The extreme limit of 100 years was chosen on the 
basis that this is the time period required for one forest rotation. 


Following the present ownership pattern as closely as possible, farm 
units were established which consist of 300 acres of land, at least 100 acres 
of which are of the best or second-best types in the Clay Belt. These were 
divided into four classes depending upon the acreage of the best and second- 
best land. These classes of farm units indicate order of choice,- lst, 2nd, 


3rd and 4th. 


The boundary of the primary area was established so that this area 


would include;- 


(i) all the farm units classified as either fully established or partly 
established, 


(ii) sufficient land to provide for the development of ae additional 53 
farm units, mainly lst and 2nd choice, to bring the total of estab- 
lished farm units to 100 at the end of the initial period of develop- 
ment (1960-1980). 


The boundaries of the secondary and tertiary areas were established so 
that these areas, together with the primary area, provided approximately 50 
units for development in the second period of agricultural expansion (1980- 
2000), and an additional 50 units in the final period under consideration 
(2000-2060). 


Further discussion of the plan in outline is presented in the following 
pages summarizing the agricultural use recommendations and the statements 


which support them. 


(2) The Choice of Glackmeyer as a Research Area in Farm-Forestry Planning 


(a) The Glackmeyer Area is characterized by a natural land pattern having 
as high a proportion of good agricultural soils as any area in the Coch- 


rane Clay Belt. 


(b) Most of the Glackmeyer Area has been open for agricultural settlement 


for over 40 years. 


‘(c) A satisfactory farm economy has been established on a few farms scat- 
tered throughout the area. The present survey records 26 fully est- 
ablished farm units from which the gross revenues range from $1,000 
to $14,000 and average $6,000. Each farm unit averages 1.6 man units 
and the gross revenue per farm worker ranges from $1,000 to $8,000 and 
averages $3,750. 


(d) An unsatisfactory state of farm development is found on good lands and 
poor lands alike over most of the area, yet the satisfactorily developed 


farms are found only on lands with a high potential. 


(3) Statements Supporting Agricultural Use Recommendations 
(a) The Need for an Agricultural Land-Use Plan 
sricultural andes an 3 om pp is 
(Statement to support Agricultural Usé Recommendations 12-and 3-on P15), 


1. Agricultural settlement is inevitable but must proceed under the best 
legislative controls. The administration of the sale of Crown lands 
for agricultural settlement requires a policy for the development of lands 
of varying agricultural potential according to a time schedule designed to 
meet the following needs;- 

(i) Consolidation of farm units, 
(ii) Consolidation of rural communities, 


(iii) Economic provision of public services. 


(b) The Need for District Inter-Departmental Committees 
(Statements to support Agricultural Use Recommendation, on P16). 


1. The Department of Lands and Forests is charged with the sale of Crown 
land for agricultural development. This involves rating the suitability 
of the land for agricultural development, and evaluating the development 
of the farm until the requirements for patent are fulfilled, 


“fAn unsatisfactory state of farm development is found on good lands and poor 
lands alike over most of the area.’? Shown above is an area of predominately good 
land having, at one time, a settler on every lot, but now abandoned. The road, 


once good, has fallen into disrepair. 


This photo also shows ‘‘the broadly rolling relief of the clay-capped kame land- 
type broken by short, moderate to gentle slopes which reflect the kame and kettle 


topography of the underlying sand and gravel deposits.’’ See page 44. 


2. 


The Department of Agriculture is charged with the technical guidance of 
the farmers, but has little opportunity to direct agricultural settlement 


until after patent is issued. 


The Department of Lands and Forests is charged with the management of 
all the renewable natural resources on Crown lands and with water re- 
sources. In areas of partial agricultural development, there are many 


problems of integrating the various land uses. 


In order that the Recommended Multiple Land-Use Plan be satisfactorily 
implemented, it is essential that an inter-departmental committee be 
established, consisting of those officials delegated to carry out the 
policies of the Departments of Lands and Forests and of Agriculture at 
the district level. 


(c) The Need for Integrating the Agricultural Land-Use 


Plan with other Land-Use Plans 


(Statements to support Agricultural Use Recommendations 3, 5, 6 and 7) 


7. 


on P 16-19). 
In planning the use of undeveloped land, agriculture is generally the use 
which must be considered first in order that the acreage needed to pro- 
duce food be reserved within areas possessing land of the very best 


potential obtainable. 


Since the best agricultural lands are also the best forestry lands, it is 
essential that these forest lands should not be laid waste in the false 
hope of agricultural development. For example, in the Cochrane Clay 
Belt, 1,500,000 acres of land have been man-handled, yet only 50,000 
acres have been sufficiently improved to be considered productive farm 


land, and another 70,000 acres cleared and somewhat developed. 


The ‘worst-first-for-forestry theory’ must be replaced by the ‘next-best- 
for-forestry practice’. The placing of only the very poorest lands under 
forest management and the opening-up of large areas of moderate agri- 
cultural potential in the hope that these will be settled has proven dis- 


astrous in many parts of the United States and elsewhere. 


At no time since settlement began in 1910 has the total annual revenue 
obtained by rural settlers in the Cochrane Clay Belt from farm products 
exceeded that obtained from forest products. Without a fully established 
farm unit, settlers cannot remain on their lot after the timber has gone. 
These are the main reasons for the abandonment by locatees of 174 lots 
out of a total of 540 lots which at one or other time were sold in the 


Glackmeyer Development Area. 


. The future development of agricultural communities in the Cochrane Clay 
Belt will depend, in large part, on the availability of revenue from forest- 
ed lands to supplement farm income. Hence the need for the long-term 
planning of the forest, wildlife ‘and recreational use of land not presently 
needed for agriculture. Such land is located throughout the Glackmeyer 
Development Area and includes:- 


(1) Permanent forestry units in the primary forestry area, 


(11) Interim forestry units and Crown forests in the areas of 
of agricultural reserves on lots held for agricultural de- 
velopment, 


(i111) Farm woodlots on operating farm units of the primary agri- 
cultural area. 


The area of land occupying the northern part of the Glackmeyer Develop- 
ment Area is designated on map No. 6 as ‘land not needed for agricultural 
development’ This area has not been excluded because of a low agri- 
cultural potential of the land for it contains blocks of land with a poten- 
tial equal to that of many farm units recommended for development in the 
next 20 years. It has been excluded because there is sufficient land in 
better locations to meet the estimated needs of future agricultural deve- 
lopment. Furthermore, this land should be restored to a well forested 
state and maintained in that condition in order to supplement, as it has in 


the past, the income of the adjacent rural community. 


. Although the better lands in this northern portion are not designated as 
agricultural lands in the ‘plan, they must be considered as additional 
agricultural reserves since they form part of the farm-forestry management 
unit proposed by the regional planning committee. However, plans should 
be made to manage the forest for at least two rotations and hence their 


designation as permanent forest on the Forest Land-Use Plan. 


(d) The Need for a Grant of at least 300 Acres to Each 
Bona Fide Agricultural Settler 
(Statements to support Agricultural Use Recommendation 4 on P17). 


Study of present farm use in the Glackmeyer Development Area indicates 
the successful farm holdings total at least 300 acres each with a good 
proportion of land having the highest potential for agricultural develop- 
ment in the Cochrane Clay Belt (Agricultural Use Capability Classes A 
and B). See Section II. 
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For efficient use of the capital, labour, equipment, etc. needed to de- 
velop and maintain a farm in the Development Area, a unit of at least 300 


acres is required, 


The minimum herd of livestock for profitable operation requires farm hold- 
ings of at least 300 acres. 


(e) The Need to Sell Crown Land for its Real Worth 


(Statements to support Agricultural Use Recommendation Son P17). 


The history of agricultural development in the Clay Belt indicates that 


no real purpose has been served by the Crown making available cheap 
land. 


The cost of developing and maintaining lands for agricultural production 
iS many times greater than the value of the undeveloped land. To acquire 
cheap land without having the means to develop it is not a privilege but 


a snare for the settler who has a real desire to farm. 


Cheap land has encouraged a spurious type of settlement by attracting 


men who are interested only in cutting timber as long as it lasts. 


The legitimate development of Clay Belt lands will occur when it is 
profitable to undertake this development in competition with other farm 
lands. Under these circumstances, the settler should be willing to pay 
what these lands are worth in order to prove his worthiness to participate 
in an organized program of development. 


(f) The Need for Increasing the Requirements for Patent 


(Statements to support Agricultural Use Recommendation Gon P18). 


The objective in selling land for agricultural purposes is to establish a 
commercial, not a subsistence type of farm economy. This objective 
cannot be attained from a farm holding with only 15 acres of improved 
land (at present, to obtain a patent to Crown lands, 15 acres must be 


cleared and cultivated). 


With the aid of modern land-clearing equipment and government as- 
sistance for breaking and clearing, the present requirement of 15 acres 


of improved land is woefully out-of-date. 
Anyone in earnest about making farming his lifework does not desire 


to spend more than 10 to 15 years in establishing a productive farm unit, 


i.e. one with at least 100 acres of cleared and developed farm land. 
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The evaluation of forest land and the program of woodlot management 


vw designed:- 


1. 


2. 


(1) to emphasize the fact that the forested portions of a farm holding 


are invaluable assets, and 


(ii) to bring into production those lands within these holdings which 


have low agricultural use capabilities. 


(g) The Need for Rural Small Holdings 


(Statements to support Agricultural Use Recommendation 7 on P19). 


The majority of locatees at the present time take up a Crown lot of 75 
acres in order to obtain a cheap place to live which is as close as pos- 
sible to some off-the-farm occupation. Formerly, when lots were well 
forested, the locatees obtained a lot for woodcutting and generally re- 
mained on the lot until the merchantable timber was gone. 


There are many cases where 75 acres of the best potential farm lands 
have been withdrawn from agricultural production because persons who 
desired a small holding had no alternative but to obtain a patent to 75 
acres, by complying to the letter of the Lands Act. 


The establishment of small holdings on patented lands has been pro- 
ceeding for some years past in this area; the need for such holdings has 
therefore been demonstrated. 


To restore the forests on accessible areas and to tend and harvest forest 
crops on the entire farm-forestry management unit, forest workers will be 


required. Some of these will prefer to live in rural subdivisions where 


they will be able to have a garden and keep a cow. 


These subdivisions of rural holdings should be an integrated part of the 
rural community in order that adequate rural services be provided and 


that the residents participate in community life. 


(h) The Need for Integration of Drainage Programs 


(Statements to. support Agricultural Use Recommendation 8 on P19). 


Improvement of drainage on both a regional and a farm basis is a major 
need in the Cochrane Clay Belt. 


Except for the main rivers, the streams are sluggish and large municipal 
ditches are needed for areas under agricultural development. 
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. Farm ditches are required on most lands. Even the best drained areas 


have local areas which require ditching. The release of water from 
these ditches into adjacent low lying areas reduces forest growth on 
these areas and aggravates the regional problem of soil waterlogging 
and peat accumulation. 


(1) The Need for a Readjustment of the Glackmeyer Agricultural 
Land-Use Plan following a Statement of Requirements for 
Land for Agricultural Development by the Ontario Department 
of Agriculture 


(Statements to support Agricultural Use Recommendation 9 on P19), 


The Agricultural Land-Use Plan was based on the initial assumption 
that 100 farm units fully established by the year 1980 would be, satis- 
factory objective in the Glackmeyer Development Area, providing similar 
developments were planned for selected areas elsewhere in the Cochrane 
Clay Belt. 


The area-time schedule based on the initial proposition outlined in No. 1 
above is presented in order that the Department of Agriculture may have 


a local example for analysis at the regional level. 


The statement by the Department of Agriculture of their requirements 
of land for agricultural development in the Cochrane Clay Belt in the 
next 100 years should provide data which will indicate adjustments 
either of time or of area, or of both, in the schedule planned for Glack- 
meyer(See pages 33 to 36). 


(j) The Need for Detailed Land Classification of Crown Lots 


(Statements to support Agricultural Use Recommendation 10 on P20). 


. The method used in the classification of lots for this report was to 


examine selected: portions of the area in considerable detail in the field 
and to extend the areal application of these findings through aerial photo- 
graphic interpretation. 


. The work of the subcommittee on the 20-lot pilot area is small in com- 


parison with the detailed knowledge accumulated by the soil and forest 


site specialists over the past fifteen years. 


In spite of the amount of knowledge accumulated and of the facilities 
which aerial photographs provide in extending this knowledge area-wise, 
a detailed inspection of lots for an agricultural land classification ts 
necessary, The following is an example of the limitations to air photo- 
interpretation for agricultural use: 


is 


4, 


1 


Stoniness 

Although differences in the probability of the occurrence of 
stone within broad ranges can be mapped from aerial photos, a de- 
tailed ground inspection is required. For example, stoniness is a 
common characteristic of the clay-capped kames. To designate all 
areas as stony would remove from agricultural development some of 
the best land in the area. The ratings assigned to these areas on the 


maps are the closest approximation based on available knowledge. 


In order that the spirit which the Agricultural Land-Use Plan represents 
be carried out to the letter, the detailed classification of the Crown lots 


before sale should not be neglected. 


(k) The Need for Agricultural Land Classification and Farm Planning on 
Farm Units 


(Statements to support Agricultural Use Recommendation 1] on P20). 


Considerable variations in the capability of the land for agricultural 


development and production occur within short distances. 


. Soil survey maps, showing apparently homogeneous areas of one soil type 


for the whole or large part of a farm unit, do not provide adequate in- 


formation for farm planning. 


. Although a number of combinations of conditions may result in the same 


farm production and hence may be classified as the same capability class, 
it is essential that these variations be examined and described for each 


farm, 


. The criteria used by the Department of Agriculture to establish agri- 


cultural use capability classes elsewhere in the province must be care- 


fully reviewed in order to establish classes suitable for the Cochrane 
Clay Belt. 


(1) The Need for Productivity Studies of Farm Crops 


(Statement to support Agricultural Use Recommendaticn 12 on P20). 
Information is needed regarding the variations in the production and yields 
which result when specific soil improvement practices are employed on 
the various clay soils which differ in such characteristics as:- 


(i) Potential for surface drainage, 


(ii) Depth and degree of decomposition 
of the peat horizon, 
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(111) Depth and structure of the clay-pan 
glei horizon, 


(iv) Depth to free lime. 


(m) The Need for an Economic Appraisal of the Future Requirements for 
Land for Agricultural Development which is Based on a Physical Land 


Classification 


(Statements to support Agricultural Use Recommendation 130n P21). 


1. To assist in regional and local planning of land use, an economic ap- 


praisal of the land which will be required for future agricultural develop- 
ment must be based on a physical land classification. 


2. In order that this basis can be used by the economists, the potential of 
each physical land class for crop production must be established by the 


agronomists. 


(4) Recommendations Regarding Agricultural Use of Land 


Subsection C and the preceding parts of subsection D present an outline 
of the background essential in understanding the objectives of the following 
agricultural use recommendations. Subsection C outlines the problems of 
land use in the Cochrane Clay Belt. Parts 1 and 2 of subsection D localize 
these problems within the pilot area. Although part D (3) presents specific 
needs related to specific recommendations, some of the statements support 
moré than one recommendation. Furthermore, each of the recommendations is 
supported by both specific and general statements. Therefore, since each 
specific need must be viewed as part of the whole problem, it is essential 
that all the requirements are recognized before a consideration is given to 


any specific recommendation. 
Agricultural Use Recommendation 1 -- Initial Consolidation of Agricultural 
Development. 
1.1 Restriction of agricultural development in the initial period of develop- 


ment to the area designated for primary agricultural development. (See 
Map No. 11). 


1.2 Order of development of farm units within a multiple use area should 
be based mainly on the agricultural potential of the land but with due 
regard to present development of the farm units, present rural services 


and the consolidation of the community. 
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1.3 Controls to direct this consolidation to the best lands within the primary 


area should include:- 


(i) the policy of granting land to 
settlers, (see recommendations 


4, 5 and 6 which follow), 


(ii) assistance policies to bona fide 


farmers. 


(See part 3(a) on page 7 for specific statement supporting this recommenda- 
tion). 


Agricultural Use Recommendation 2 -- Reserves for Future Agricultural 
ERS SS RR ERE A NRE TE RS AE REE HG RS i Sm 
Settlement. 


2.1 Areas which have a moderate to high proportion of the better agricultural 
lands and which have been settled (though sparingly improved for farm- 
ing), and which are still served in part by roads should be reserved for 


future agricultural development and designated as secondary and tertiary. 


2.2 Areas of secondary agricultural development to be differentiated from 
the tertiary areas on the pattern of agricultural use capabilities, present 


farm development and location in relation to towns, main highways, etc. 


2.3 Blocks of potentially good agricultural land lying within the farm-forest 
area (see diagram on page 32) established by the regional committee 
but designated as ‘‘not presently required for agriculture’’ in the Agri- 
cultural Land-Use Plan (Map No. 6), should be incorporated in a Forest 


Management Plan envisioning at least two forest rotations. 


(See part 3(a) on page 7 for specific statement supporting this recommenda- 
tion). 


Agricultural Use Recommendation 3 -- The District Inter-Departmental 
Committee. 


3.1 For the purpose of integrating the activities of the agencies assisting 
in the development of agricultural communities following the recommenda- 
tions made inthis report, a District Inter-Departmental Committee should 


be formed and should meet as required and at least quarterly. 
3.2 The committee to modify, where necessary, the detail of the Agricultural 


Land-Use Plan in such matters as the sale of Crown lots to form satis- 


factory farm units. 
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3.3 The committee to be responsible for the screening and guiding of guiding 
of applicants for Crown land, to ensure the adequate development of land 
for farm, forestry and wildlife crops. 


3.4 The committee to deal with problems integrating forestry and wildlife 
land use with that of farming. 


3.5 The committee to consist of the District Forester, the Agricultural Rep- 
resentative(s), a Land-Use Specialist who will represent the Regional 
Forester. Additional pro tem members, if necessary, will be appointed 
by the committee. 


3.6 Following a statement by the Department of Agriculture regarding the 
land required for future agricultural development, the committee will 
re-examine the area-time schedule established for the Glackmeyer De- 


velopment Area and make the necessary adjustments. 


(See parts 3(a) and (b) on page 7 for specific statements supporting this 


recommendation). 
Agricultural Use Recommendation 4 -- Size of Grants to Agricultural Settlers, 


4.1 A farm unit to be defined as an area of 300 acres in nine mile townships 
or 320 acres in six mile townships, of which at least 1/3 are of the 
best and second-best land in the Cochrane Clay Belt (Agricultural Use 
Capability Classes A and B) and not more than 1/4 of the poorest land 
(Classes E, F and G). 


4.2 Legislation providing for the disposal of land for agricultural settle- 
ment in the Cochrane Clay Belt be drafted to permit the granting of 300 
acres (320 acres) to new settlers. Provision should be made to permit 
the present bona fide farmers to increase their present holdings to 300 
acres (320 acres). The annexation of the additional area to follow the 
Agricultural Land-Use Plan, modified where necessary by the district 


inter-departmental committee. 


(See part (d) on page 10 for specific statements supporting this recommenda- 
tion). 

Agricultural Use Recommendation 5 -- Rates for Crown Land Sold for Agri- 
o cultural Purposes. 


5.1 The basic Crown charges for approved farm units and annexed lots to 


be $5.00 per acre. 
5.2 The value of farm improvements to be assessed by the Agricultural 


Representative on the local inter-departmental committee, using ratings 


established by the Department of Agriculture. 
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5.3 The Department of Lands and Forests representatives on the district 


inter-departmental committee to evaluate:- 


(i) the standing timber on all parts 
of the farm unit, 


(ii) the tree reproduction on those por- 
tions not required for clearing, break- 
ing and pasturing (as determined by 
the local inter-departmental com- 
mittee). 


(See part (e) on page 11 for specific statements supporting this-recommenda- 
tion). 


Agricultural Use Recommendation 6 -- Requirements for Patent of Agri- 
cultural Land. 


6.1 Initial payment of 1/3 of the total payment, less cost of established tree 


reproduction (as outlined in Recommendation 5). 


6.2 A 10-year agreement to be the initial form of tenure of farm holdings. 
This agreement may be renewed for a further 5-year period. 


To secure patent on the whole units, the locatee must during the period of 


the agreement:- 


(1) Have under cultivation, according 


to a crop rotation plan, 100 acres 
of land. 


(ii) Erect buildings valued at 80% of 
the value of this land (100 acres), 
the latter as appraised by the Ontario 
Department of Agriculture. 


(iii) Possess a minimum of 20 animal units. 


(iv) Follow a _ prescribed program of 


forest management as outlined on 
the farm management plan (see 
Agricultural Use Recommendation 
11.3). 


(See part (f).on page 11 for specific statements supporting this Recommenda- 
tion). 
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Agricultural Use Recommendation 7 -- Rural Small Holdings. 


7.1 A small holding be defined as an area of not more than 10 acres and 
not less than 2 acres for the purpose of establishing a home and garden, 
or a commercial site. 


7.2 The minimum frontage for small holdings to be not less than 100 feet; 
the maximum frontage for home and garden not to exceed 300 feet; the 
maximum frontage for a commercial site not to exceed 600 feet. 


7.3 Legislation should be provided for the sale of small holdings: 


(1) By permitting the subdivision of suitably located 
Crown land into small holdings. The sale price 
and requirements for patent to be based upon location 
and use to be made of the holding. 


(See part (g) on page 12 for specific statements supporting this recommenda- 
tion). 


Agricultural Use Recommendation 8 -- Regional and Farm Drainage. 


8.1 Overall drainage scheme to be laid out by the Department of Public 
Works in consultation with the District Inter-Departmental Committee 
who will designate the blocks of land to be serviced during the various 


periods of development. 


8.2 Drainage subsidies to farmers should be integrated within the overall 
drainage scheme. 


(See part (h) on page 12 for specific statements supporting this recommenda- 


tion). 


Agricultuwal Use Recommendation 9 -- The Basis for the Economic Ap- 


praisal of Future Requirements for Land for Agricultural Development Based 
on a Physical Land Classification. 


9.1 A statement of the requirements of land for agricultural use should be 
made in terms of land-use capability classes with reference to the 
type of development and management practices for each of the major 


natural land units. 


(See part (i) on page 13 for specific statements supporting this recommenda- 
tion). 
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Agricultural Use Recommendation 10 -- The Detailed Classification of 
Clay Belt Areas to Establish Farm and Forestry Units. 


10.1 The Department of Lands and Forests to classify in detail the lands 
of primary, secondary and tertiary areas to establish the farm units 
to be sold for future agricultural development (see Agricultural Use 
Recommendation 9.1) and to plan for forest management of lands not 


immediately required for agriculture. 


(See part (j) on page 13 for specific statements supporting this recommenda- 


tion). 


Agricultural Use Recommendation 11 -- Land Classification and Farm 


Planning of Farm Units. 


11.1 The Department of Agriculture to make a detailed classification of 
sqil and other significant features of farm units to provide the data 
required to prepare farm management plans for these units. The farm 


units dealt with in this recommendation are:- 


(1) presently patented units, when 
such plans are requested by the 


owner, 


(ii) all other farm units to be estab- 
lished in the future. 


11.2 Each farm management plan to be accompanied by an interpretation 


of the findings of research in crop productivity recommended below. 


11.3 Each farm management plan to provide for forest management on a 
suitable portion of the unit as determined by the Department of Lands 


and Forests. 
(See part (k) on page 14 for specific statements supporting this recommenda- 
tion). 
Agricultural Use Recommendation 12 -- Productivity Studies of Farm Crops. 
12.1 Studies should be initiated by the Department of Agriculture to assess 


the variability of the productivity of the land for farm crops. 


12.2 These studies should be based on natural land units defined in terms 
of stable physiographic features, such as combinations of slope, soil 


materials and stable soil horizons, in order to assess the significance 
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of changes in the less stable soil features (such as type of humus) 


brought about through improvement of the land by farming. 


12.3 The productivity levels recorded in these studies should be stated 
in terms of the management practices (the techniques and costs of 
management) which are required to att ain these levels on the natural 


land units in theCochraneClay Belt. 


(See part (1) on page 14 for specific statement supporting this recommenda- 
tion). 


Agricultural Use Recommendation 13 -- Readjustment of the Agricultural 


Land-Use Plan Following a Statement of Requirements for Agricultural 
Land by the Ontario Department of Agriculture. 


13.1 The District Inter-Departmental Committee, working in co-operation 
with the Regional Inter-Departmental Committee, should readjust the 
area-time schedule of the Glackmeyer Development Area upon receiving 
a statement of requirements from the Departments of Agriculture and 
of Lands and Forests as recommended in Agricultural Use Recom- 
mendation 9 above. 


13.2 In the case of the Glackmeyer Development Area, a consideration 
of changing the time schedule rather than the area boundaries is rec- 


ommended. 


(See part (m) on page 15 for specific statements supporting this recommenda- 


tion). 


E. An Outline of Forest Land Use in the Glackmeyer Development Area 
(1) Summary of the Forest Land-Use Plan 


After the limits of expansion of the agricultural community of the Dev- 
elopmen Area had been designated in the Agricultural Land-Use Plan, 
the Forest [.and-Use Plan was drafted to provide a framework for the forest 
management of the remaining lands of the Development Area. Various 
levels of intensity of management were planned for these lands depending 
upon the length of time which is likely to elapse before they are required 


for agriculture. 
In the forestry plan seven classes of forest properties are considered. 


These classes are based upon:- 


(i) the relative length of time each 
class can be managed for forest 


production, 


Zi 


(ii) the function of the class of forest 
property, 


(iii) the productivity of the class of 
forest property. 


Seventeen permanent forest units are planned. On each of these units a 
farm-forest worker will eventually obtain a sustained annual income from 
the forest which will be comparable to the income of the established farmers 
of the area. Five interim units have been planned. After these interim 
units have been brought into full production, they will provide farm-forest 
workers with an income comparable to that obtained from permanent forest 
units for a period of 3 to 4 decades. After this time, however, it is prob- 
able that the forests will be liquidated and the land developed for agri- 
culture. Crown forests, protective forests, and wet land forests will provide 


additional income to the farm-forest workers. 


(2) Statements Supporting the Forest Use Recommendations 


(a) The Need for Increased Forest Management on Lands which are 
Not to be Developed Immediately for Agriculture 
(Statements to support Forest Use Recommendation 1 on P25). 


1. A farm-forest economy is needed:- 


(1) to provide the residents of the 
Development Area with a satis- 


factory standard of livelihood, 


(ii) to exploit, adequately, the poten- 
tialities of the land. 


Up to the present, returns from the forests have been ob- 
tained by harvesting mature stands, with no effort expended 
on their management. Thus to preserve the farm-forest 
economy of the Development Area, the cut-over forest lands 
must be rehabilitated and areas of second-growth forest 


must be managed to attain a sustained production from them. 


2, There has always been a group of workers in the Develop- 
ment Area who have derived their livelihood from the forest. 
It is contemplated that the woodcutters of the former exploitive 
forest economy will become the farm-forest workers of a res- 
torative forestry program. The planning of sustained pro- 
duction from forestry units and Crown forests will be a mea- 
sure of assistance to these farm-forest workers which is com- 
parable to the assistance recommended in this plan for the 
farmers of the Development Area. 
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The need for forest management cannot be measured solely 
in terms of the net returns from the forest properties which 
are managed. Three further considerations emphasize the 


need for forest management:- 


(1) <A large segment of the national economy will 
continue to be dependent on the supply of forest 
products. The value of forests in maintaining 
and strengthening this segment of the economy 
is far greater than their value in terms of the 


balance sheets of individual forest properties. 


(ii) The productivity of forest lands must be main- 


tained or improved. 


(i111) National welfare considerations indicate a grow- 
ing need for forests. The recreational value 
of forest will become increasingly important 
as changes in the industrial arts increase lei- 


sure time for the masses. 


(b) The Need for the Establishment and Management of Protective Forests 


(Statements to support Forest Use Recommendation 2 on P25). 


1. 


Although erosion is not as serious a problem in the Develop- 
ment Area as in many areas of the Province, the steeply slop- 
ine pankewortie lateer rivers are subject ‘to erosion. Pro- 
tective forests are therefore needed along the banks of the 


Frederickhouse and Abitibi Rivers. 


In addition to the problems of gullying and slumping of banks, 
which are caused by erosion, as indicated in Research Sup- 
plement III, erosion often exposes very high lime soil mat- 
erials. These very high lime ‘soils’ are difficult to plant 


and natural vegetation is slow to become established on them. 


(c) The Reason Why Wet Land Areas are Established 


1. 


(Statement to support Forest Use Recommendation 3 0n P26). 


Wet land areas are composed of sites which are biologically 
inactive. The productivity of these areas in terms of both 
forest and wildlife crops is very low. The wet land areas 
were thus segregated from the productive forest areas and 
were considered to be areas of minor significance in the Wild- 
life Plan. Some of these wet land areas may eventually be 


developed and managed for forest production, but not until 
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there is a great change in the economic pressure for forest 


lands. 


(d) The Need for the Crown to Acquire the Patented Lands of the Permanent 


and Interim Forestry Units 
(Statements to support Forest Use Recommendation 4o0n P26). 


1. There are about 16 patented and located lots in permanent 
and interim forestry units which should be acquired by the 
Crown. These lots should be acquired because the land will 
remain in forest long enough that it would be in the public 


interest to acquire them for forest production. 


2. With the exception of the five patented or located lots of 
Block D (see Map No. 9), the privately owned lots to be ac- 
quired for forestry have a much lower agricultural use cap- 
ability than the potential farm units of Block A. Thus it 
would be to the advantage of the owners of most of these lots 
to relocate on potential farm units in Block A, since potential 
farm units of Block A are without exception closer to markets 
and to the established farm community and are thus more suit- 


able for agricultural development. 


(e) The Need for Maintaining Existing Cleared Lands 


(Statement to support Forest Use Recommendation 5on P26). 


1. If the clearing of the reserved agricultural areas, which are 
not being cultivated, are not maintained, they will revert to 
scrub and hardwood growth. When these areas are developed 
for agriculture, the removal of this scrub cover will be almost 
as difficult and as costly as the removal of second-growth 


forest cover. 


(f) The Need for Access Roads for the Primary Forestry Area 


(Statement to support Forest Use Recommendation 6 on P27). 


1. To manage the forests of the Primary Forestry Area (Block D) 
at a level of intensity which will ensure sustained production 
from these lands, a system of roads will be needed for the 
area which will provide access to all of the forestry units. 
The need for roads in this area, therefore, is a first phase of 


intensive management. 
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(g) The Need for a Program of Extension Forestry 


(Statement to support Forest Use Recommendation 7 on P27). 


1. There is a need for a program of extension forestry to advise 
and assist farmers in the establishment and management of 
farm woodlots. This need will assume larger proportions as 


the potential farm units are developed for agriculture. 


(3) _Recommendations Regarding the Forest Use of Land 


Forest_Use Recommendation 1 -- Increased Forest Management 


Program for Lands which are Not to be Developed Immediately for 
Agriculture (See Map No. 9). ° 


1.1 The establishment and management of permanent forestry 
units where the forests may be managed for at least two forest 
rotations. 


1.2 The establishment and management of interim forestry units 
where the forests may be managed for at least one forest 
rotation. 


1.3. The establishment and management of full-term Crown forests 
on the primary agricultural area where the forests may be 
managed for at least one forest rotation, but where the area 
of such lands is not sufficient to permit the establishment 
of interim forestry units. 


1.4 The establishment and management of half-term Crown forests 
in the primary and reserve agricultural areas where the forests 
may be managed for half a forest rotation. 


15 The establishment and management of quarter-term Crown 
forests in the primary and reserve agricultural areas where 
the forests may be managed for a quarter of a forest rotation. 


(See part 2(a) on page 22 for specific statements supporting this recommenda- 


tion). 


Forest Use Recommendation 2 -- The Establishment and Manage- 


ment of Protective Forests. 


2.1 The establishment of protective forests and management of 


these forests with an objective of:- | 


(i) protecting river and stream banks from erosion, 
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(ii) maintaining suitable habitat conditions for wildlife, and 


(iii) providing for recreational land use where and when 


required. 


2.2 The Department of Lands and Forests to manage the pro- 
tective forests. Timber to be cut from protective forests 
will be marked by the Department and offered for sale by 


tender to the farm-forest workers of the Development Area. 


(See part (b) on page 23 for specific statements supporting this recommenda- 


tion). 


Forest Use Recommendation 3 -- The Establishment of Wet Land Areas. 


3.1 Portions of the Development Area which are designated in 
the forestry plan as wet lands will be cropped for naturally 
developed wildlife crops, but will not be managed for forest 
production because the returns from management would not 


offset management costs. 


(See part (c) on page 23 for specific statement supporting this recommenda- 


tion). 


Forest Use Recommendation 4 -- The Acquisition by the Crown of Patented 


Lands of Premanent and [Interim Forestry Units. 


4,1 Lands of the permanent and interim forestry units which have 
been patented or located, should be acquired by the Crown. 


(See part (d) on page 24 for specific statements supporting this recommenda- 


tion). 


Forest Use Recommendation 5 -- The Management and Maintenance of Clear- 
ed Lands until Required for Agriculture. 


5.1 Cleared areas of more than 30 acres in the reserve agri- 
cultural blocks (Blocks B and C of the Multiple Land-Use 
Plan) which are not now being cropped be managed in such 


a manner as to maintain the clearings. 


(See part (e) on page 24 for specific statement supporting this recommenda- 


tion). 
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Forest Use Recommendation 6 -- All-Weather Access Roads for the Primary 


Forestry Area. 


6.1 That 4 miles of road be built immediately by the Depart- 
ment of Lands and Forests to provide access to the portion 


of the primary forestry area which is unalienated Crown land. 


6.2 That 18 miles of road be built by the Department of Lands 
and Forests when the licensed areas are abandoned to provide 
access to the remainder of the primary forestry area. As 
indicated in Section III, these licensed areas will probably 


be abandoned within the next five years. 


(See part (f) on page 24 for specific statement supporting this recommenda- 
tion). 


Forest Use Recommendation 7 -- Enlargement of the Extension Forestry 


Program. 


7.1 An immediate program of extension forestry to be undertaken 
by the Department of Lands and Forests to assist the farmers 
of presently established and partially developed farm units 
who wish to establish woodlots or manage their present wood- 


lots. 


7.2 A future program of extension forestry to be undertaken by 
the Department of Lands and Forests to assist new farmers 


in the management of their woodlots. 


(See part (g) on page 25 for specific statement supporting this recommenda- 
tion). 


F. An Outline of Wildlife Land Use in the Glackmeyer Development Area 


(1) The Need for a Wildlife Land-Use Plan 


Wildlife resources played a very great part in the early exploration and 
developme nt of North America. These resources have been specifically re- 
tained in public ownership. Accordingly, they are part of our heritage and 
must be considered on all lands, regardless of the ownership of the land. In 
this plan, wildlife is defined as all animals, including mammals, birds and 


fish, which may occur in their natural, free and undomesticated state. 


There is a portion of the Glackmeyer Development Area (about 15% of 
the total area) on which wildlife is (and should continue to be) the main crop 


produced. This does not mean, however, that these will be the major wild- 


ee 


life producing areas, for indeed it is often found that the principal crops 
of wildlife are produced as by-products of other land uses. The potential 
production of wildlife is related to the potential of the land for both agri- 
culture and forestry. It is pointed out, in Section IV, that on these better 
lands, wildlife management must be planned to fit the plans for the major 
land use. Accordingly, a land-use plan is required to introduce those prac- 
tices that will develop the wildlife use of land so that it will complement 
the major land use on more productive lands. The Wildlife Land-Use Plan 
is also required to develop and maintain the productive capacity of ‘waste’ 


lands. 


(2) Recommendations Regarding the Wildlife Use of Land_ 


Wildlife Use Recommendation 1 -- Provision for Use. 


1.1 Provision must be made to permit adequate use of wildlife 
species. Wildlife use on Crown land by the general public 
must be assured (although perhaps regulated) and for this 
reason, non-agricultural and non-residential lands should 
remain in the Crown. 


Wildlife Use Recommendation 2 -- Control of Water. 


2.1 All open surface bodies of water, including streams, should 
be retained in the Crown and a Crown controlled protective 
forest of at least 50 feet on either side of streams and rivers, 
and at least 499-feet from the shore line of all lakes, should 
be established. Exceptions to this should only be permitted 
where this forest may interfere with use of adjacent lands, 
e.g. planned municipal drainage schemes. 


2.2 Commercial and private use of water must be permitted but 
should be controlled so that clean water is available to all 


persons. 


Wildlife Use Recommendation 3 -- Further Investigation. 


3.1 It is recommended that a complete survey of all water re- 
sources be made. This survey should include inventory and 


classification of water according to present wildlife species 
and water use, as well as potential for wildlife species and 
use. Investigation of all forms of water use should be com- 
pleted and a detailed plan of water management prepared. 
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Wildlife Use Recommendation 4 -- Implementation. 


4.1 Implementation of these recommendations (particularly #1 


and 2) should be under the jurisdiction of the inter-depart- 


mental committee provided for in the Agricultural Use Rec- 


ommendations and the Multiple Land-Use Plan. 


G. An Outline of Recreational Land Use in the Glackmeyer Development Area 


(1) The Need to plan for the Recreational Use of Land 


Based on the patterns of land use in the United States and Southern 


Ontario, experience has shown that when the realization of a need for rec- 


reational areas is felt, suitable areas for this type of development are either 


lacking or must be bought from private individuals at unrealistic prices. 


Therefore, any land-use plan for agricultural, forest and wildlife manage- 


ment should also include a plan for the recreational needs of the community. 


Suitable areas which are now vested in the Crown should be reserved for 


recreational development before the need arises. 


Since the regional needs for recreational facilities are being provided 


by the Provincial Park Program, it is the opinion of this committee that pro- 


vision in the Glackmeyer Area should be restricted to:- 


(1) 


(11) 


(111) 


Parkettes; permitting picnicking 


aid “access to preferred lakes, 


Cottage sites, 


Additional areas which will have a p+ 


use other than recreation. 


(2) Recommendations Regarding the Recreational Use of Land 


Recreational Use Recommendation 1 -- Parkettes. 


1.1 Certain areas should be reserved for development as picnic 


sites. 


These areas will have a major recreational use but 


could also be considered as having a minor use for forest 


management, watershed control, or wildlife management. 


Recreational Use Recommendation 2 -- Cottage-site Reservation. 


2.1 A reserve, 400 feet in depth, for cottage-site development 


should be made on suitable lakes. 


These areas will be 


primarily for recreational use, but their wildlife and pro- 


tective forest use must not be ignored. 


Recreational, Use Recommendation 3 -- Additional Areas. 


3.1 Other areas which have been classified on the Multiple Land- 
Use Map as protective forest or wildlife management areas, 
will be retained in the Crown and will provide additional 


recreational areas when needed, 
Recreational Use Recommendation 4 -- Purchase. 


4,1 That the Crown acquire all land designated for primary rec- 


reational use on Map No. 10. 
H. The Urban-Suburban Land-Use Plan 


(1) Dhe Limited Objective 


The committee did not attempt to develop an Urban-Suburban Land-Use 
Plan. It was deemed advisable to make tentative reservations for a five- 
fold expansion of the Town of Cochrane in order to draw attention to the 
need of such reservations and to make the other plans more realistic. This 
reservation is shown on the Multiple Land-Use Plan (Map No. 11) Also 
indicated on this map are areas suitable for subdivision into small rural 


holdings which meet the requirements of the Multiple Land-Use Plan. 


(2) Recommendations Regarding Urban-Suburban Land Use in the Glackmeyer 


Development Area 


Recommendations for Town Planning 


It is recommended that a qualified organization prepare a plan for the 
expansion of the Town of Cochrane and to indicate to the agency which is 
impleme ming the Glackmeyer Land-Use Plan what modification, if any, of 


the present reservations should be made. 


Recommendations for Rural Subdivisions 


It is recommended that the municipality of Glackmeyer in co-operation 
with the Town of Cochrane Planning Group prepare plans for the subdivision 
of suitable areas such as those suggested in the Multiple Land-Use Plan. 
Consultation with the inter-departmental committee implementing the Glack- 
meyer Land-Use Plan is also recommended in order that the subdivision plan 


is integrated with the Multiple Land-Use Plan. 
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I. Interpretation of the Glackmeyer Multiple Land-Use Plan for Regional 


Planning 


(1) Glackmeyer, a Reference Area Representative of Land-Use Problems 
in the Settlements of the Cochrane Clay Belt 


The primary objective of the Glackmeyer subcommitee was to obtain data 
in the pilot area which would illustrate the problems and principles involved 
in planning land use in che farm-forestry area of the Cochrane Clay Belt. 
This is the farming and forestry settlement area proposed by the Northern 
Region Land-Use Planning Committee in Progress Report No. 1. 


In addition to serving as a reference area for all agricultural settlement 
areas, the pilot area is also representative of areas in which a primary type 
of forestry may be introduced, particularly on lands with a good forest po- 
tential but which require effort in establishment. Some of the Glackmeyer 
problems in forest management will not be found beyond the limits of man- 
handled settlement lands. Other forest problems will be similar to many 
which occur throughout the entire Clay Belt. 


Similarly problems in wildlife management on the Glackmeyer Develop- 
ment Area will represent those which occur both on settlement and on con- 
cession areas throughout the entire Clay Belt, except for broad areas of black 
spruce flats and muskegs. However, there are no typical areas of major wild- 


life land use in the Glackmeyer Development Area. 


The limited recreational land use in the Glackmeyer Development Area is 
also typical of the Clay Belt Proper. However, the major areas of primary 
recreational land use in the Northern Region lie in the sand and lake regions 
beyond the boundaries of the Cochrane Clay Belt, but local sand plains with 
kettle lakes occur sparingly within the Clay Belt boundaries. Because of 
their proximity to the settlements, these areas possess a high recreational 


value. 


It is apparent that for areas where forestry, wildlife management or rec- 
reation is the dominant land use, three other types of pilot areas are needed 


for the region. 


Diagram 1 illustrates the extension of the Glackmeyer Multiple Land-Use 
Plan to the entire Cochrane Clay Belt. Areas of primary, secondary, tertiary 
and quaternary agricultural development are broadly indicated. Areas of 
which the Glackmeyer Development Area is not representative are also in- 


dicated, for example:- 


(i) Areas under license (no settlement, roads, clearings, etc.). 
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CHART SHOWING EXTENSION OF THE GLACKMEYER MULTIPLE LAND USE PLAN 
TO THE FARM — FORESTRY AREA OF THE COCHRANE CLAY BELT 
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(ii) Areas of sand and lakes suitable for primary recreation use 
(provincial parks and potential recreation areas). 


(2) The Extension of the Agricultural Land-Use Plan 
(ay The? Basis 


The Glackmeyer Agricultural ..and-Use Plan was established on the basis 
that 100 fully established farm units would be required in that area in the next 
period of development (by the year 1980). 


Fully established farm units are those which under present conditions 
produce a gross revenue of at least $5,000. However, in the estimate of pres- 
ent farm establishments, partly established units are included which have 
a range in a gross farm revenue from $1,000 to $5,000. This classification 
of farm units differs from that presented in the 1957 census where anyone who 
spends part of his time on the farm is a farm operator. Table 1 presents a 
comparison of the two estimates. The somewhat higher rates of commercial 
farmers to ‘farm operators’ in the Glackmeyer Development Area is explained 


by the better-than-average development of farms in the Glackmeyer Area. 
Table 1 


NUMBER OF FARM OPERATORS AND FARMERS 
IN THE COCHRANE CLAY BELT 


Area Farm Operators Full-time Farmers 


Fe (Living on Farms) (Living from Farms) 


Glackmeyer 279 47 17 % 
(Glackmeyer survey) 


District of 1 ay re 225 13 % 
Cochrane 


(b) The Proposal 


The expansion of agricultural development is dependent upon increased 
markets, not only locally but regionally, nationally and internationally. Dta- 
gtam 1 on page 32 presents the regional problem by indicating the four other 
Clay Belt areas, similar to the primary agricultural area of Glackmeyer. It is 
recommended (see page 34) that agricultural experts evaluate production re- 
quirements of the immediate future in the Clay Belt and apportion these to the 
five areas designated. This establishment of an agricultural policy will pro- 


vide the basis for detailed work in these areas, similar to that on Glackmeyer. 
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Similarly, five secondary and six tertiary areas have been indicated in 
order to suggest a method of timing the agricultural development of the Clay 
Belt. 


In addition to the five centres which are now surrounded by a sufficient 
number of well-developed farms to warrant their designation as primary areas, 
there are two other centres, namely Iroquois Falls and Smooth Rock Falls, 
around which there are lands which are not sufficiently developed to be so 
classified but which are suitable for development in the future. These areas, 
although now classified as secondary areas, may be considered to have a high- 
er priority and accordingly could be developed into primary areas before pro- 


ceeding with a similar development in other secondary areas. 


Table 2 is an interpretation of the way in which a knowledge of the varia- 
tions in agricultural potential and present farm development of the areas, 
shown in Diagram 1, may be used to establish a policy of agricultural settle- 
ment for the Cochrane Clay Belt. 


This is a very optimistic estimate of the progress which agricultural de- 
velopment will make in the next century. As indicated by the Glackmeyer 
studies, agricultural development has been merely a consolidation of farm 
effort on those lots taken up before 1920, a period of national prosperity. An 
authority on economic trends suggests that, by 1966, Canada will have gone 
through a similar period of expansion so that the number of farm units est- 
ablished by 1980 could very well indicate the extent of agricultural expansion 
for another half-century. [t is doubtful then if the number of farmers will equal 
the present number of farm operators (1956 census) even in another century. 
This, of course, is too far in the future to make any sure predictions. It is 
essential, however, to make a realistic evaluation of progress as indicated by 


present development. 


(c) Recommendations Regarding Regional Planning of Agricultural Land Use 


Regional Agricultural Use Recommendation 1 


1.1 That the Ontario Department of Agriculture indicate the location and 
extent of land required for settlement in the Cochrane Clay Belt. 


1.2 That Diagram 1 and Table 2 be used as a model to facilitate further 


detailed work. 


Regional Agricultural Use Recommendation 2 
2.1 The Department of Lands and Forests make provision for land grants 


to facilitate the extension of the Agricultural Use Recommendations 4, 


5, 6, 7 and 10 throughout the Cochrane Clay Belt. 
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Table 2 
ESTIMATED NUMBER OF PRESENT AND PROPOSED FARM ESTABLISHMENTS 


Areas of Agricultural Periods of Agricultural Development 
Development 1910-1960 By 1980 By 2000 By 2060 
as Indicated in Diagram 1_ (Accumulated Totals) 


Primary 
Cochrane ae 100 130 160 
Kapuskasing 50 100 eke 140 
Hearst 30 80 100 110 
Matheson 20 50 60 100 
Timmins 25 30 40 50 
Secondary 
Iroquois Falls : 10 25 50 
Smooth Rock Falls 5 10 25 50 
Cochrane 10 10 50 100 
Kapuskasing 5 5 25 50 
Hear st 5 5 50 60 
Tertiary 
Matheson 4 4 15 25 
Timmins 3 3 10 50 
Iroquois Falls a 3 10 25 
Cochrane 2 2 10 25 
Smooth Rock Falls 1 1 10 25 
Kapuskasing 1 1 10 2 
Hearst hi if 10 25 
TORAL: 225 415 705 1,070 


cs 


2.2 The implementation of such provision should be consistent with the 


requirements outlined in Regional Agricultural Use Recommendation 1. 


Regional Agricultural Use Recommendation 3 


3.1 That an inter-departmental committee be established to deal with the 
regional planning of land use in the farm-forestry areas of the Cochrane 
Clay Bele 


Regional Agricultural Use Recommendation 4 


4,1 That the Department of Lands and Forests classify in detail the lands 
of primary, secondary, and tertiary areas in order to establish the farm 
units to be sold for future agricultural development, and plan for forest 


management of lands not immediately required for agriculture. 


Regional Agricultural Use Recommendation 5 


5.1 That a detailed soil survey and farm management plan of all farm units 


be made by the Ontario Department of Agriculture as required. 
(3) The Extension of the Forest Land-Use Plan 


(a) The Major Forestry Areas 


The quaternary agricultural areas of the Clay Belt shown in Diagram 1 are 
the primary forestry areas of the farm-forestry settlements. These primary 
forestry areas are similar to those of the Glackmeyer Development Area. The 
lands of these areas are relatively accessible; they are a pattern of relatively 
high forest use capability classes and they will be devoted to forest produc- 
tion for a sufficiently long period that an intensive level of forest management 
is practicable. It is within the primary forestry areas that the bulk of the 
permanent forestry units may be established and thus the forest of these areas 
will provide the major source of continuing income to the farm-forest workers 


of the settlement areas. 


Forestry units and short-term Crown forests for the primary and secondary 
agricultural areas of the Clay Belt which are shown in Diagram 1 should be 


planned, using the methods worked out for the Glackmeyer Development Area. 
The sections which follow outline the work which must be undertaken to 


develop a forest land-use plan for the farm-forestry area of the Cochrane Clay 
Belt (Diagram 1). 
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(b) The Cochrane and Matheson Areas 


When an estimate was made of the lands required for agricultural develop- 
ment in the Glackmeyer Area and the potential forest productivity of the re- 
maining lands was assessed, it was obvious that the long-term forest re- 
sources of the study area were limited. Only seventeen permanent forestry 
units could be established within the Development Area and consequently 
the area is capable of eventually supplying only seventeen farm-forest work- 
ers with an adequate sustained income from forest operations. Thus no at- 
tempt was made to assess the probable wood requirements of farm-forest 
workers. 

The first task to be undertaken in the development of a forest land-use 
plan of the Cochrane and Matheson areas will be to assess the probable wood 
requirements of the forest workers of the areas for the period of the plan. 
Then a sufficient number of forestry units may be planned for the quaternary 
and other agricultural areas so that the additional units, together with the 
units already planned for the Glackmeyer Development Area, will supply the 
wood requirements of the farm-forest workers. Most of the additional units 


will be established in:- 


(i) Kennedy Township and north-east co-ner of Glack- 
meyer Township, 


(ii) Newmarket, McCart and Dundonald Townships, 


(iii) Bond, Curry and Playfair Townships. 
(c) The Kapuskasing and Hearst Areas 


The long-term forest resources of the quaternary agricultural areas of 
Kapuskasing and Hearst must be investigated. An estimate must be made of 
the long-term wood requirements of the farm-forest workers of these areas and 
a plan to establish a sufficient number of permanent forestry units to supply 


these requirements must be formulated. 
(d) The Timmins Area 


The long-term forest resources of the portion of the Timmins area which 
lies in the Cochrane Clay Belt must be assessed. The wood requirement of 
the farm-forest workers of the area must be estimated and forestry units est- 


tablished to supply these requirements. 


(e) Recommendations Regarding the Regional Planning of Forest Land Use 


Regional Forest Land-Use Recommendation 1 


1.1 That the appropriate Lands and Forests District organization develop 
forest land-use plans for the farm-forest settlements of Hearst, Kap- 


uskasing, Smooth Rock Falls, Cochrane, Iroquois Falls, Matheson and 


a7 


to 


1.3 


1.4 


get 


(4) 


Timmins. To formulate such plans the following work projects are rec- 


ommended:- 


That an estimate be made of the long-term wood requirements of the 
farm-forest workers of the Cochrane Clay Belt. 


That an assessment be made of the long-term forest resources of the 


farm-forest settlement areas of the Cochrane Clay Belt. 


The planning of a sufficient number of forestry units in each farm-forest 


settlement to supply the wood requirement of the farm-forest workers. 


Regional Forest Land-Use Recommendation 2 


That a Regional Inter-departmental Committee be established (see 
Regional Agricultural Use Recommendation 3) to advise and assist the 
districts to formulate forest land-use plans and to integrate the plans 
for each settlement area. 


The Extension of the Wildlife Land-Use Plan 


The Glackmeyer Development Area work demonstrates a method of mul- 


tiple use planning based on assessment and classification of the numerous 


factors (and their interrelationships) which affect the ultimate land use. It 


is readily seen, then, that for the proposed settlement area, wildlife manage- 


ment must be integrated with other land uses and both uses and areas must 


be priority rated. The following suggestions are outlined to show how mul- 
tiple land-use planning on the settlement area should be carried out based on 


the findings of the Glackmeyer study. 


(a) 


Lei 


2v1 


Recommendations Regarding the Regional Planning of Wildlife Land Use 


Regional Wildlife Land-Use Recommendation 1 


That a complete water classification be carried out for the water re- 
sources of the Cochrane Clay Belt. This classification must be based 
on quantity, quality and distribution, not only for wildlife use, but for 
all other uses such as present and potential hydro development, in- 
dustrial, municipal and private use. 


Regional Wildlife Land-Use Recommendation 2 


Having achieved the classification as outlined in Recommendation l, 


it is recommended that the individual waters in the Cochrane Clay Belt 


be priority rated based on 
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(1) local and region distribution, 


(11) present and anticipated requirements for var- 


ious water classes. 


Regional Wildlife Land-Use Recommendation 3 


3.1 That a wildlife management program be prepared for each body of water 
in the Cochrane Clay Belt, 


Regional Wildlife Land-Use Recommendation 4 


4,1 That once the speckled trout waters are designated, based on clas- 
sification and priority rating as outlined above (1.1 and 2.1), the land 
surrounding these waters be reserved and sale of such lands be dis- 


continued. 


Regional Wildlife Land-Use Recommendation 5 


5.1 That recommendations on Control of Water and Public Use as outlined 
in the Glackmeyer Land-Use Plan be adapted and applied in their en- 
tirety over the whole Clay Belt. 


(5) The Extension of the Recreational Land-Use Plan 


The somewhat limited type of recreational land use recommended for the 
Glackmeyer Development Area may be applied to all areas of dominantly clay 
lands in the Cochrane Clay Belt. Within the Clay Belt there are outliers of 
the sand and lake terrain which are similar to the more attractive recreational 
areas to the south. Two of these, viz. Greenwater Park and Kettle Lakes 
Park, provide camping and picnicking facilities for the residents of the east- 
ern part of the Cochrane District as well as for tourists from other regions 


(see Diagram 1). 


(a) Recommendations Regarding the Regional Planning of Recreational Land 
Wise 


Regional Recreational Land-Use Recommendation 1] 


1.1 That the present parks program of the Department of Lands and 


Forests be continued and expanded as the need arises. 
1.2 That the recommendations of the district committee on recreational 


land-use planning be integrated within a regional multiple land-use 


plan. 
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1.3. That the recommendations for parkettes and other small recreational 
areas in the Glackmeyer Development Area be extended to apply to 
all areas of the Cochrane Clay Belt. 


J. An Outline of the Principles Used in Land-Use Planning 


(1) Land Use Determined by Natural Land Patterns 


Land can be compared to a carpet which covers a large part of the surface 
of the globe. Into a warp of sand, silt, clay and undersurface water, the weft 
of climate is interwoven to form soil and vegetation patterns. These natural 
land patterns determine the crops which can be produced, not only crops har- 
vested from the fields, orchards and pastures, but those produced in the for- 
ests, wildlands and streams. These land patterns control the yield and qual- 
ity of the crops, although much also depends on how man co-operates with 
nature in the management of land. Just as the coat should be cut according 
to the cloth, so should land use be guided by natural land patterns, In ad- 
dition to a consideration of local variations in the soil of a farm or a com- 
munity, regions of multiple land use, consisting of natural groupings of pat- 
terns having similar qualities and uses, should be established to provide the 


broad framework for the development of the renewable resources. 


It is not surprising that in so vast an area as Ontario with its 232,500,000 
acres, stretching from the ‘Banana Belt’? climate of Essex County to the 
semi-tundra of Northern Patricia, there are at least 11 multiple use regions of 
major importance. The one in which the Glackmeyer Development Area is 
situated, namely the Cochrane Clay Belt, possesses distinctive natural land 
qualities which create land-use problems which differ greatly from many of 
the other regions. The assumption of government and settler alike that this 
area could be developed similarly to Southern Ontario has resulted in much 
waste of effort and money, of both individual and state, and has caused much 
hardship to many settlers, particularly to those who made an honest attempt 


to develop a farm. 


Even in Southern Ontario, long considered a region of primary agriculture, 
there are many areas where there is a pressing need for other major land uses 
such as forestry and wildlife management. It is, therefore, too much to expect 
that all of the Cochrane Clay Belt can be developed for primary agriculture 
and that those areas which are suitable will be developed immediately. The 
development of rural land-use patterns is an evolutionary process governed 
by a combination of factors, - physical (natural land qualities), economic and 
social, including institutional. It is the objective of the Glackmeyer Land- 
Use Planning Committee to assess, in detail, the land-use patterns of a re- 
stricted area in order to determine the progress made under present legislative 
control; and, in the light of this detailed study, to recommend the changes in 
these controls which are necessary to establish a multiple land-use pattern 
which is well adjusted to the natural qualities of the land, and which provide 
for orderly agricultural development to meet the needs of the future. 
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This photo illustrates the interrelationship between landtype patterns and land- 
use patterns. A fully established farm has been established on the dominantly fresh 
sites of the drumlin in the background, whilst a second growth black spruce and larch 
forest with alder and willow shrubs occupies the transition moist to wet and wet sites 
of the inter-drumlin flat in the foreground. The effort and cost of developing the flats 
for agriculture would not be justified at present, yet the productivity of forests on 
these sites is sufficiently high that taking a long view Will be an asset to the farm 


as forest land. 


(2) Iwo Approaches to Land-Use Planning 


There are two approaches to land-use planning of broad areas. Firstly, 
a ‘tmass action’? approach may be organized which relies almost exclusively 
upon the office interpretation of aerial photos with a minimum of field rec- 
onnaissance. This approach will present, in very general terms, the present 
land-use pattern of the broad area surveyed. It will also indicate broad pol- 
icies of recommended land use. However, because of lack of detailed in- 
formation on basic ecology and land-use practices, the findings of this type 
of survey will have little or no application in the planning of land use and in 
the administration and management of land at the local level. Furthermore, 
the fundamental research which underlies this type of survey will be inade- 
quate because the significance of the interrelationships of factors within 


local patterns cannot be adequately considered. 


Secondly, there is an approach which begins with the establishment of 
local reference areas such as the Glackmeyer Development Area. On these, 


a detailed study is made of the interrelationships of the total complex of 


4] 


factors which bear upon the problem of proper land use. After the reference 
areas are established, the scope of the survey is broadened by a program of 
landtype mapping within a framework of site regions. This approach rec- 
ognizes, in the first instance, the significance of the interrelationships of 
the local factors of the reference areas, and secondly, the changing patterns 
of these local relationships over broad areas as expressed by landtype maps. 


The advantages of this second approach are:- 


(1) The reference areas will provide data which are sufficiently de- 
tailed, and which are based upon interrelationships of factors which 
are sufficiently local in character, that they can be interpreted by 
local authorities in their work of land-use planning and land ad- 


ministration. 


(ii) The reference area will provide a concrete illustration of land-use 
planning at the local level, and will also provide an illustration of 


the data which are required for land-use planning. 


(iii) Landtype mapping, within a framework of site regions, will provide 
for the interpretation of significant interrelationships of factors on 
broad areas outside the reference areas. The landtype maps will 
indicate the limits of the area within which the interrelationships 
found in any reference area may be applied; it will also provide for an 
integration of the interrelationships found on the various reference 


areas. 


There is in Canada to-day a growing awareness of the need for land-use 
planning. To be effective, such planning must be based upon a full know- 
ledge of the interrelationships of natural and cultural features, Because the 
subcommittee felt that the second approach to land-use planning was the 
only means of acquiring such knowledge, it had, as its first objective, the 
presentation of a concrete illustration of this regional approach to land-use 
planning. If we have attained our objective, this illustration will show how 
regional land-use problems may be analyzed to establish the political, social 
and economic controls which are necessary to provide a satisfactory rural 
economy. Because the authority to establish these controls rests with the 
Provincial and Federal Governments in order that resource planning may de- 
velop into resource management, the subcommittee believed it to be most im- 
portant that we provide these authorities with an example of the sort of know- 
ledge which can be provided by regional workers to aid governments in est- 


ablishing such contols. 


Thus this report of the Glackmeyer Development Area will serve two 


groups of readers:- 
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(1) Those interested in this specific area. For these the report presents 
an analysis of the local problems in multiple land use together with 


recommended land-use plans (see maps and text). 


(11) Those concerned about the wise use of natural resources generally. 
For these the report illustrates a fundamental approach to land-use 


planning which has a broad application. 
(3) Two Methods of Land Classification 


There are two fundamentally different approaches to the problem of clas- 


sifying lands in order to derive units of differing potentials for land use. 


In the first, the single characteristic approach, each of the natural land 
features of an area is studied independently in order to define a number of 
absolute types (e.g. soil types, relief types, climatic types), each of which 
may be used to describe discrete areas of land. Each type is established 
solely on the characteristic of one specific feature and no attempt is made 
to recognize complexes of interrelated features. Thus a given station may 
be located within a number of type-areas whose boundaries are not neces- 
sarily coincident and for each of which a separate land-use rating has been 
assigned. For example, an area may be first-rate according to its soil, sec- 
ond-rate according to its relief features, and third-rate according to its cli- 
mate. Such ratings do not indicate what is the resultant of all the factors, 
either in absolute terms or in terms which compare the production with other 
areas, or with the production of the same area with differences in the develop- 


ment of some of the features. 


In the second approach, the whole complex of features which make up a 
land area is considered. Each feature is neither independent nor isolated, 
but interacts continually with all other features so that is modifies these 
other features and is, in turn, modified by them. Thus, no single feature is 
studied without reference to the other features, and it is the effectivity of the 


total complex which is evaluated. 


The most stable features are used to provide units within which the 
development of distinctive patterns of types may be observed and described. 
A pattern of land-use capabilities is then established for these units. 


This second (feature-complex) approach was used to classify the lands 
of the Glackmeyer Development Area. The landtypes which were established 
for this area are the basic units within which distinctive patterns of phys- 
iographic sites (each having a characteristic local climate and soil moisture 


supply), of biotic types, and of soil types were described. 
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To establish the landtypes of an area, it is necessary to consider first 
the development of landtypes on specific landforms. Landforms are defined 
on the basis of the relief of the land and the fabric of the unweathered por- 
tion of the soil profile. Landform units are universal in character since 
they may be used to describe areas of land which are similar in relief and 
fabric, irrespective of their geographic location. They are relatively stable 


features since changes in landform occur only over long periods of time. 


On a given landform, the interaction of regional climate with the relief 
and soil materials of the landform results in the development of a distinctive 
pattern of physiographic sites. The landtype units of an area are defined in 
terms of this pattern. Because of the disparity in the climates of different 
regions, the landtypes which develop on the same landforms will vary from 
one region to another. Landtype units are therefore regional in character, 
hence a different set of landtype units must be established for each site 
region. 

planar aL 

The Cochrane kame a peer lit oes II) may be used as an illustra- 
tion of the pattern of sites which develops on a landform. Briefly, the origin 
of the landform was an overriding of a kame and esker deposit by an ice 
sheet which left a sag and swell till sheet over the sands and gravels. This 
till sheet, however varies somewhat in the texture and fabric of the geologic 
materials from one part of the landform to another. The range of conditions 


may be considered under three types of till:- 
(1) impervious basal clay till, 


(ii) moderately pervious, shoved-varve silty 


clay till, 
(iii) pervious, dumped silty clay loam till. 


The moderately rolling character of the underlying kame terrain is us- 
ually reflected in the surface relief, and the unequal deposition of till over 
the kame adds further to the brokenness of the relief. This surface relief 


generally permits good external drainage of air and water(See photo P8). 


Hence, where the pervious materials with good internal drainage occur, 
forest sites of a normal ecoclimate predominate; where moderately pervious 
materials with moderate internal drainage occur, sites of the “transition 
fresh to moist’’ moisture regime class are the most common; where impervious 


materials with very poor internal drainage occur, moist sites predominate. 
In this cool, moist site region, the soil process of gleization is initiated 


very readily be excesses of soil moisture. Thus, gleization will begin rapidly 
in the upper portion of the soil profile of these moist sites on impervious 


44 


materials. These sites develop relatively quickly to sites of the “transition 


moist to wet’? moisture regime class, once gleization begins. 


Within the ‘‘transition fresh to moist’’ sites on moderately pervious mat- 
erials, temporary saturation in the upper soil layers is apt to occur, although 
it persists for shorter periods than in the moist sites just mentioned. Con- 
sequently, incipient gleization is frequently found within the upper soil lay- 


ers and local areas of moist sites develop. 


The biotic portion of a site includes the plant and animal communities 
of the site together with the decomposed and decomposing organic residues 
which constitute the relatively unstable portion of the soil mantle. Patterns 
of biotic types have developed and are developing on all landforms since 
the start of the last postglacial period. The distinctive patterns of biotic 
types which now exist, and the succession of these for specific areas and 
periods of time are best observed within the framework provided by the land- 


type. 


The Cochrane kame landtype may again be used to illustrate the above 
generalizations concerning biotic site. 


On fresh sites on the pervious dumped till material, a white spruce- 
balsam fir--aspen--balsam poplar forest occurs. The subordinate vegetation 
of herbs and blueberrys is associated with this cover type, and probably a 
particular soil fauna is also associated with this forest, though little is 
known of the soil fauna of this landtype at present. The litter produced by 
this forest is readily decomposed and it would appear that the soil fauna de- 
velops a type of humus in which the organic and mineral materials are well 
intermixed. Because of the good internal drainage, this combination of cover 
type, subordinate vegetation type, and humus type (forest type) becomes the 
stable climax stage. The presence of an aspen--white birch cover type with 


a sparse balsam fir and white spruce understory on these fresh sites is an 
indication of a severe modification of these sites largely by man. Cultural 


types of this sort are considered later in this section. 


On those areas of this landtype which are characterized by impervious 
basal till materials having poor internal drainage, a saturation in the upper 
soil layers occurs. A jack pine--white spruce forest may initially become 
established on these areas. As gleization continues, however, this forest 
will be replaced by a black spruce-balsam fir forest. The subordinate veg- 
etation (Cornus, Lonicera; Vaccinium), associated with the original cover 
type, will be replaced by a predominantly moss vegetation (Calliergon, Ly- 
copodium). This second forest will in turn be replaced by a pure black spruce 
forest with associated Ledum shrub and Sphagnum moss vegetation. At this 
stage, the organic residues accumulate as partly decomposed peat. 


45 


On moderately pervious, shoved-varve silty clay till, a forest succession 
which is intermediate between those on the pervious and impervious materials 
may be found. A white spruce--balsam fir--black spruce--aspen forest with a 
black spruce understory and an incipient glei formation in the upper soil hori- 
zons is common on these areas. The intermediate black spruce--balsam fir 
forest, described above for the areas of impervious basal till, may also deve- 


lop on these moderately pervious areas. 


A description of the soil types of the Glackmeyer Development Area may 
be found in Research Supplement III. Soil types are classified on the basisof 
the type and extent of development of organic and inorganic horizons of the 
soil profile, due to the interaction of the landtype features with the biotic 


types which have grown on the landtype. 


Soil type, then, ts associated with the physiographic site and the forest 
type, and it is not profitable to consider patterns of soil types apart from the 
patterns of vegetation upon a landtype. The soil type changes more slowly 
than the biotic type and is therefore a valuable indicator of the history of 
biotic types. Also, soil profiles formed in a previous climatic period often 
survive in a modified form, in a succeeding climatic period. For example, in 
the Glackmeyer Development Area, a shallow soil profile developed by the 
recent vegetation and climate may be found superimposed upon the upper hori- 
zons of a much deeper, better developed profile, which must have been deve- 
loped during the xerothermic period when pine--tolerant hardwood forests were 


established on these areas. 


Man in his cultural activities on certain landtypes and biotic types will 
produce sites which have been modified from their natural condition to such an 
extent that they must be considered as ‘‘man-modified sites’’. Consequently, 
the concepts of the natural development of patterns of physiographic sites and 
the natural succession of biotic types must be broadened to include the 


changes to these processes which result from man’s cultural activities. 


To summarize the concepts dealt with in this section, the following dia- 


gram outlines their interrelationships. 
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SECTION II 


THE AGRICULTURAL LAND-USE PLAN 


A. The Natural Qualities of the Land in the 
Glackmeyer Development Area 


To state that approximately 85% of the 105,000 acres of the Glackmeyer 
Development Area is arable, merely indicates that, on this proportion of the 
area, the clay deposit is (1) sufficiently deep over the bedrock, (ii) sufficient- 
ly smooth in relief, and (iii) sufficiently free from stones, that the land can be 
plowed, providing it is cleared and drained. This does not mean that the value 
of the crops produced will pay for the cost of clearing and draining, particular- 
ly if the cost of clearing and draining is excessive because peat has accumu- 
lated to a considerable depth over the clay. Furthermore, arable soils vary 
widely in their requirements for practices to improve and maintain good tilth, 
and for other practices which determine the kind, yield and quality of agri- 
cultural crops. Arable lands must be further classified to indicate their rela- 
tive production in relation to the cost of developing and maintaining the agri- 


cultural productivity. 


An agricultural use capability rating, from Class A (best) to Class G 
(poorest), has been established for comparisons of the agricultural potential of 
land within regions. Classes A to E are arable lands subdivided on such fact- 
ors as the cost of developing and maintaining good drainage, good structure 
and optimum nutrient levels in the soil. (See pages 166-171). 


The potential of the land in the Glackmeyer Development Area is better 
than the average for the Cochrane Clay Belt. App:oximately 25% of the 89,000 
acres of arable land is well drained, 50% moderately drained, and 25% is poor- 
ly drained (10% being very poorly drained). This is in strong contrast to the 
average for the Clay Belt, namely, well drained occupying 10%, moderately 
drained 40%, and poorly drained 50% of areas of comparable size. The better 
than average drainage is a reflection of the geological structure (fabric) of the 
soil materials, there being large areas underlain by sand and gravel which 
facilitate internal drainage of the soil. Although good drainage is one of the 
requirements for agricultural use capability Classes A and B, not all of the 
well drained land falls into these classes. The well drained clay which caps 
the sand and gravel kames and eskers is often so stony, or so much broken by 


ravines that its rating is Class C, D or lower. 


Well drained areas along stream courses may be so intermixed with eroded 
banks and poorly drained areas that the area as a whole has a much lower 
rating. Unless the areas are studied in detail, by classifying each 10 or 15 
acre parcel (similar to the method employed by the subcommittee in the pilot 
area), the true potential of a farm lot cannot be rated. However, it has been 
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possible to use patterns of physiographic sites to interpret patterns of agri- 
cultural use capability classes sufficiently accurately for community planning 
(see Research Supplement VI). This is the basis for the present Land-Use 
Plan. In the implementation of the plan, a detailed farm planning program by 


the Department of Agriculture is essential. 


B. Progress of Settkement 


(1) Early Settlement 


The Glackmeyer Development Area was part of a large area in the 
Cochrane District which was opened up in the early nineteen-hundreds. The 
town of Cochrane was visualized as the Winnipeg of Northern Ontario and to 
this end a very large area was surveyed and opened for agricultural develop- 
ment. A map published by the Ontario Government during this period showed 
an area of 3,000 square miles which was opened for settlement. This included 


the subdivided townships in the Glackmeyer Development Area. 


The Northern Development Branch of the Department of Highways con- 
centrated on building main roads into the area and opened up concessions ‘‘as 
development progressed’’, sometimes ahead and sometimes far behind the 
settlers. Effective in 1912, improvement loans and seed grain liens were 
made available to the settlers, being administered by the Northern Develop- 


ment Branch of the Highway Department. 


By 1910, the area immediately surrounding Cochrane had been taken up. 
By 1915, small communities such as Genier, Clute and Eastford had sprung up 
on all sides of Cochrane. Lots available to these early settlers were 150 
acres in size and for the most part were well covered with merchantable tim- 
ber. The land was sold at 50¢ per acre, the settler undertaking to perform 


homestead duties to obtain a patent. 


During the twenties, the markets for timber were good and many farm 
lots were stripped of their timber and abandoned. To halt this exploitation by 
‘timberminers’, an act was passed which permitted a settler to locate on only a 
half lot (75 or 80 acres), and only when he had 50 acres of this under cultiva- 


tion could he file an application for more land. 


(2) Progress of Land Grants 


The progress of settlement as indicated by the ownership of land in 
1956-57 is shown on Map No. 4a. A total of 584 lots lie wholly or in part in 
the Glackmeyer Development Area, a number of which are broken by the Abitibi 
and Frederickhouse Rivers. Out of this number, all of which were open for 
settlement in the period 1910 to 1940, 340 or 59% have been patented, 26 or 
4% are now being located, leaving 218 (or 37%) still in the Crown. 
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Out of the total of 105,000 acres of land which have been available for 
settlement, there are 25,885 acres in the present ‘farm’ holdings. There are 
26,830 acres in located or patented lots which have been abandoned except for 
residence purposes. The -52;825 acres which are now in the Crown also in- 
clude many lots which have been located by settlers and abandoned, leaving 


poor small clearings and ravished woodlots. 


A discussion of the pattern of settlement during the period 1912 to 1921 
is presented in Section III, pages 75-79, and on Map No. 4b. 


(3) Progress of Agricultural Settlement as Indicated 
by Occupation of Residents on Settlement Lots 


The number of families residing on the 366 patented or located lots of 
the Glackmeyer Development Area totalled 133 in 1956. Of these 133 families, 
51 or 38% were actually deriving the whole of their livelihood by farming. 
Another 31 families or 24% of the total were deriving part of their. livelihood 
from the farm. The remaining 51 families (38% of the total) were using their. 
lot as a place of residence and in many cases as a woodlot for fuel and pulp- 


wood. 


(4) Progress in Land Clearing 


The total acreage of cleared land in the Glackmeyer Development Area 
in 1957 is estimated to be 16,000 acres. As explained in the following sec- 
tion, the clearing of the land is but the first step in making it productive farm 
land. The building-up of soil fertility requires good farm management prac- 
tices over a number of years. Accordingly, three classes of cleared land have 


been established, namely:- 


(1) Improved Land -- Fields and improved pasture land, well 


cultivated and productive for at least the last 5 years. 


(11) Somewhat Improved Land -- Wild hay fields and pasture land 
cultivated for less than 5 years, or land formerly cultivated and 


cropped but not worked in the last 5 years. 
(iii) Unimproved Land -- Lands which have not been brought into 


satisfactory production or which have not been farmed for over 
20 years. 
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Improved land with well-cultivated fields and pastures. Note the moist and wet 


inter-drumlin areas which remain in forest. 


Unimproved, partially cleared farm land, less than 30 acres cleared. This farm 
b.de WL 
has been abandoned for over 20 years, though the clearing has, preserved because hay 


has been cut regularly by neighbours. 


51 


The following table presents a summary of the three classes. A more 
detailed discussion of the fallacy of considering the mere clearing of land as 
an indicator of progress in settlement is presented in the next section. 


Table 3 


PROGRESS OF IMPROVEMENT OF SETTLEMENT LANDS 


Approximate Acreage 
Cleared Land 


Improved 9,000 
Somewhat Improved 3,000 
Unimproved 4,000 
Total cleared: 16,000 
Land deforested and growing brush 5,000 
Land supporting second-growth forest 61,000 
Total of ‘settlement lands’: 82,000 


C. An Analysis of the Present Use of Settlement Lands 


(1) The Establishment of Farming Effort Classes 


Based on Quality of Farm Practices 

The best criterion with which to measure the progress of agricultural 
development is the number of farm units having an adequate acreage of land 
with a production which qualifies them as commercial farm units. 

The mere clearing of land does not make productive farm land in the 
Cochrane Clay Belt. The surface soils of the better drained areas are low in 
organic matter and available nutrients until the tilth is built up by good farm 
practices. The imperfectly and poorly drained areas require:- 

(1) Drainage, 
(11) Removal of excess peat accumulation, 


(111) Breaking-up of the hard-pan clay layers, 


(iv) Incorporation of organic matter and clay to 
form a plow soil of good tilth. 


Generally, it requires at least 15 years to get ‘‘virgin’’ land into shape. 
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“Imperfectly drained lands (Class C, agricultural use capability) require drainage, 
removal of excess peat, ard breaking-up of clay pan layers and incorporation of the 


’ Note the water standing on this field and the large masses 


organic matter and clay.’ 
of clay pan which have been turned up by the plough. The peat has been removed 
previously, otherwise the plowing would not have been so uniform and could only have 


been done in exceptionally dry seasons. 


A measurement of the progress of agricultural development has provided 
through the establishment of farming effort classes. Since farm land can de- 
teriorate rapidly in the Clay Belt, the farming effort classes assigned at any 
given time reflect in large part the type of farm management at that time and in 
the period immediately preceding, particularly the last five years. Since the 
rating shown on the map was made in 1956, some changes may be evident when 
this report is presented. Well farmed units may appear downgraded and a few 
units which have been subsequently neglected may appear upgraded. However, 
it.1s the objective of this study to present the overall, rather than the specific 


picture. 
The five farming effort classes are defined on Table 4 on page 54. 


In order to measure the actual progress made in agricultural development 
and to indicate how this progress is actually expressed, the classification 
outlined in Table 4 was established and applied to farms in the Glackmeyer 
Development Area. The improved land of each lot or half lot owned by a sin- 
gle individual was rated according to the classes described in the table and 
this rating was applied to the entire lot or half lot. A second lot belonging to 
the same individual was given an independent rating. This classification of 


improved land by lots is shown on Map No. 5. 


De) 


As stated above, the farming effort on the individual lot and not on the 


farm unit as a whole was rated. The land owned by a single individual may 


thus fall into two or more classes. Some of the lots owned by a single indivi- 


dual are a functional part of his farm unit, others are not. For this reason, 


much of the analytical data is present as lots rather than farm units. 


eel 
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Table 4 


FARMING EFFORT CLASSES 


Land well farmed: 


Farm with outstanding crops, yield above aver- 
age, improved pasture. Livestock in good con- 
dition with a production above average. Good 


and well-kept buildings. 


Land fairly well farmed: 


Farm with average crops, average yield, unim- 
proved pasture. Livestock in fair condition with 


an average production. Good buildings. 


Land poorly farmed: 


Farm with below average crops, below average 
yield, unimproved pasture. Livestock in fair 
condition but with a production below average. 


Fair buildings. 


Land very poorly farmed; 


Farm with below average crops, poor yield, old 
and unimproved pasture, brush pasture. Live- 
stock in poor condition with a production below 


average. 


Land not farmed: 


r -- Resident 
Abandoned settlement land -- Lot used main- 
ly as place of residence. Improvements, if 


made, have been neglected. 


n --Non-Resident 
Abandoned settlement land owned by non- 
resident. Improvements, if made, have been 


neglected. 
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In the establishment of farm units in the recommended Agricultural Land- 
Use Plan, the present functional units were used as far as possible. There 
are, however, exceptional cases where the present functional units interferred 
too greatly with the scheme. Therefore there are differences in some of the 
‘farm units’ mentioned in this present use study as compared with those pro- 


posed in the Agricultural Land-Use Plan (subsection E, pages 60-73). 


In either case, the rating of the best developed lot, considering both acre- 


age and degree of productivity, was applied to the unit as a whole. 


(2) The Proportion of the Total Farm Holdings 
in Each Farming Effort Class 


The following table indicates the position of the various farming effort 
classes in relation to (i) the total area classified as farm holdings, (ii) the 


total settlement area. 


Table 5 


TOTAL FARM HOLDINGS IN EACH FARMING EFFORT CLASS 


Farming Farm Holdings Fraction of 
Effort No. of Total Total Settlement 
Class Lots Acreage Holdings Area 
I 8 1,180 2% 1.2% 
II 55 5, 200 10% 5.5% 
Ill 47 7,059 13% TAM 
IV 83 12,450 24% 13.1% 
V 179 26,830 51% 28.2% 
Total lots 
classified: 352 2 4ekS 100% 55.4% 


(3) The Proportion of Cleared Land in Each 
Farming Effort Class 


Although the amount of cleared land is not the final criterion of farm de- 


velopment, it is significant in so far that land has to be cleared before it is 


developed. 
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Table 6 


CLEARED LAND IN EACH FARMING EFFORT CLASS 


Farming Total Holdings Land Cleared 
Effort Acres 
Class Acres Av. Per Unit Total % of Total 
I 1,180 1M Hi 563 48 
II 5, 200 116 2555 47 
Ill OSA § eis! 92 3,036 43 
IV 12,450 62 4,179 34 
V 26,830 31 5,100 19 


(4) Improvement of Cleared Lands in Each 


Farming Effort Class 


The classification defined on page 50 to demonstrate the degree of im- 


provement in cleared land has been used in the following table. 


Table 7 


IMPROVEMENT OF CLEARED LAND IN EACH FARMING EFFORT CLASS 


Farming Improved Somewhat Not 
Effort Improved Improved 
Class Moree Oia Actas 7) acres || Uta 
I 563 4% “ : 
II 2,555 16% - - - 
Ill 3,036 20% - - . " 
IV 1,300 8% 2,634 17% 245 2% 
V aN . 1,499 10% 3,601 23% 
Total: 7,454 48 % 4,133 27% 3,846 25% 


56 


(5) Size of present Farm Units in Each Farming Effort Class 


Presently existing farm units have been classified according to the farm- 
ing effort class on the lot which is considered to be the best developed from 
the standpoint of both acreage and intensity of cultivation. Because of this, 
the number of lots in farm units classified as farming effort class [ is greater 
than the number of lots which actually meet the requirements of this classi- 


fication. Other classes are likewise modified. 


Table 8 furnishes evidence that the present grant of Crown lands, namely 


75 acres, is woefully inadequate for a commercial type of farming. 
Table 8 


SIZE OF PRESENT FARM UNITS IN EACH FARMING EFFORT CLASS 


Farming Number of Units 
Ce ees) Size i NO oF ~ Ay. No. Lets 
Class aot lito IA ows + 2 ormore) Lots: Total Lots Per Unit 
I 0 0 5 5 11 eons 
II 0 By Ly 22 44 2.0 
III 1 Hak 10 42 48 L.> 
IV > 46 16 67 88 L.3 
Vv 64 88 1 165 161 0 .9 
70 166 3 249 | 352 | 


* In this table, the farming effort rating for the farm unit is that of the highest 
rated lot of each unit. 


(6) Time Spent on Farm in Each Farming Effort Class 


From Table 9 below it is clearly evident that good farm management is a 
full-time occupation. Nevertheless, the fact that 37.5% of those living on 
farms find occupation elsewhere indicates the degree to which a part-time 


farming economy is established in the Clay Belt. 


Very few of the non-resident farmers actually farm their land. Since the 
farming effort class applies to the land and not to the farmer, the class [V de- 
gree of farming is generally carried on by a neighbour who farms his own farm 


more thoroughly than he does the land he rents from a non-resident owner. 
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The number of farmers is in excess of the number of farm families since 
fathers and sons may live at home. In addition to the farm families, there are 
other families who merely reside on the land. : 

Table 9 
TIME SPENT ON FARM IN EACH FARMING EFFORT CLASS 


Farming Number of Farmers 
Effort Full- Part- Not 
Class Lime’ Time Farming Total 
I 5 0 0 5 
II v2 0 0 Zo 
Ill 20 2 0 os 
IV o 42 iby, 70 
Vv 0 i 149 162 
56 67 168 91 
Table 10 


AGRICULTURAL USE CAPABILITY RATINGS OF FARM LAND 
IN EACH FARMING EFFORT CLASS 


Agricultural Use Capability Class 


Class A Class B Classes A and B 
Farming, | lotal’’” Net Lots: (Ay, Av. 
Effort No. with per per over under 


Class* Lots* }. over 25 acy Lot»; sBots) 75ac¢, 62-7 5:aer « 50-62:dem «50 ae: 


I 8 3 26 ac. 48 ac. 3 2 1 2 
II 35 ll 26) Riso we 214 84 4 1 
III 47 5 Did?” yi iB et cepts 10 64 6% 
IV 83% 7 8" OG 34 20 16% 13 
V 179 12 73"ba 3G th 56 54 32 37 


* [Individual lots are rated in this table. 


(7) Agricultural Use Capability Ratings of Farm Land 
in Each Farming Effort Class 


Table 10 on page 58 indicates that, in general, the better farmers are 
farming the best land available in the Clay Belt. It is also evident that the 
poorer farmers are not all located on poor land, although a greater percentage 
of Class V farmers are located on lower grade land than are those making a 
greater effort. 


D. Rural Economy Patterns 


These are broad patterns used to describe the way-of-life of rural pop- 
ulations, including the kind, intensity and interrelationships of the various 
cropping systems within a community. Communities are patterns of individual 


farm units or other holdings. Examples of rural economy patterns are:- 


(1) wheat farming 
(11) full-time grain and livestock farming 
(111) part time farming and forestry 


(iv) full-time forestry. 


Rural economy patterns are in large part controlled by the potential of the 
land. However, within the limits imposed by soil and climate, considerable 
variation in the economy can be developed through differences in the econo- 


mic, social and political controls that are applied at any particular period. 


‘fA robin does not make a spring’’, neither do a few well-managed farms 
and several productive gardens make an agricultural community. A survey of 
the Primary Agricultural Area, Agricultural Land-Use Plan (Map No. 6), in- 
dicates that out of a total of 323 lots, only 82% lots comprise the 27 fully est- 
ablished and 21 partly established farm units. In spite of the fact that this 
area has a greater concentration of improved land than any area of similar size 
throughout the Cochrane area, it is still an area of part-time farming. When 
wood was available in the forest, the economy of the area was a combined 
forest-farm economy. If the forest had been placed on a sustained yield basis 
in the initial stages of settlement, the economy would have continued to be 
such, and would have provided better | as conditions than those which exist a8 
to-day. It is anticipated, within the ‘Pritnary Apricultural ‘Area. “Not until'such 
development takes place can this area be classified as an agricultural com- 
munity. 


The economy of the area of secondary and tertiary agricultural develop- 
ment for the next 40 years will be mainly one of forestry and wildlife manage- 
ment. There is some probability of grazing, but it is not likely that the agri- 
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cultural revenue will be sufficient to justify the use of the term ‘‘farm-forest 
economy’’ unless there is some attempt to establish this type of economy. 
Likewise, if substantial returns from the forests are to be expected, forest 
management is needed to re-establish the forest on cut-over and burned-over 


settlement lands. 
E. The Recommended Agricultural Land-Use Plan (Detailed Description) 
(1) Classification of Farm Units 


The Glackmeyer Development Area has been chosen to demon- 
strate a method for the initial consolidation and subsequent rational 
expansion of agricultural development in the Cochrane Clay Belt. In 
order to plan for this consolidation and expansion of agricultural deve- 
lopment, farm units have been defined. These are classified in two 
ways, namely by:- 


(1) The degree of present development, 
(ii) The agricultural potential of the land. 


To meet the requirements for general farming in the Cochrane Clay 
Belt, a farm unit should consist of at least 300 acres (see page 10), of 
which 1/3 is the best land available in the region and not more than 4% 


non-arable lands. 


The classification of farm units based on the degree of present 
development is outlined in Table 11 below. The criteria used are size 
of unit, improvement of land (as indicated by acreage and time spent 
on cultivation), and value of buildings. None of these is a criterion in 
in itself. A farmer may spend all his time on the farm and not improve 
the land. A well developed farm must have good buildings, but good 
buildings do not make a well developed farm. 


Table 11 


PRESENT FARM DEVELOPMENT CLASSES 


Fully established Farm Unit 
At least 300 acres in farm unit. 
At least 100 acres improved land per unit 
Presently farmed full time 
Good buildings (minimum value $2,500) 


Partly Established Farm Unit 
Less than 300 acres in farm unit 
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At least 50 acres improved land per lot 
Presently farmed full time 


Minimum value of buildings $1,000 


Somewhat Developed Farm Unit. 
At least 20 acres improved land per lot 


Presently farmed part time 


Minimum value of buildings $400 


Not Developed Farm Unit 


Not recently farmed 


Land, if cleared, is unimproved and not cultivated 
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A fully established farm unit with over 300 acres of land, over 100 acres of im- 


proved land, good buildings and stock. This farm unit provides full-time employment. 


Partly established farm unit, providing full-time employment. Farm unit consists 


of mediocre buildings, good stock, though the herd is not of optimum size, about 50 


acres of improved land. 
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A somewhat developed farm unit with poor buildings and with 30 acres of improved 


land (for the most part uncultivated pasture and hay crops). It is worked part-time. 


Farm not developed. Although about 30 acres of land have been cleared, this 
farm has been abandoned for two decades. 

Typical of many of the rser clearings in areas recommended for secondary and 
tertiary agricultural development, the land is being invaded by willow and alder shrubs, 
and aspen. If no use is made of these clearings until they are developed for agricul- 
ture, at least 20 years from the present, they will be almost as difficult to clear as 
lands which presently support second-growth timber. If grazing use is practicable for 


these areas, it would be a means of preserving the clearings. 
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In order to direct agricultural development to lands having the best poten- 
tial, a classification was established, based on patterns of agricultural use 
capabilities within farm units. It was originally planned that only units having 
50% of their area classified as agricultural use capability classes A and B 
should be considered as farm units in the plan. In addition to their agricultur- 
al potential, the farm units were to be chosen in such a manner that the pre- 
sent ownership pattern would be retained and so that the total number of units 
selected would form a consolidated settlement area of sufficient size to per- 
mit the development of a satisfactory agrarian community. Consequently, an 
alternative plan was adopted which was based on the pairing of all lots which 
together would have at least 100 acres of classes A and B agricultural use 
capabilities, providing the acreage of poor land (classes E, F, G) was not in 
excess of 75 acres. In the selection of pairs, there was as little interference 


as possible with the present ownership pattern. 


The units thus formed were divided into four choices on the relative pro- 
portion of A - and - B to C - and - D land as outlined in the following table. 


Table 12 


CHOICE OF FARM UNITS BASED ON 
AGRICULTURAL USE CAPABILITY CLASSES 


lst choice - 150 acres or over of classes A and B 
At least 50 acres class A 
At least 225 acres of classes A, B, C and D 


2nd choice - 150 acres or over of classes A and B 
Less than 50 acres class A 
At least 225 acres of A, B, C and D 


3rd choice - 125 - 150 acres of classes A and B 
At least 225 acres of A, B, C and D 


4th choice - 100 - 125 acres of classes A and B 
At least 225 acres of A, B, C and D 


It should be noted that the standard established for four classes is such 
that the entire scale, consisting of many more categories, may be established 
when required. This may not be for another 100 years. At this future time, the 
fourth choice unit will be much closer to the top of the scale than to the bot- 
tom. For the present, however, all lots which are too poor to meet the require- 
ments of 4th choice farm units were classified as non-agricultural. Many of 
these are dominantly class E and F lands and will doubtless remain in forest 


for many rotations. Others may, in time, be classified as Sth, 6th, 7th or 8th 
choice farm units. 
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(2) The Establishment of Periods and Areas of 
Agricultural Development 


In order to designate lands held as agricultural reserves in such a way 
that these may be used in the meantime for forestry, a time schedule for agri- 
cultural development is required. Three periods of consolidation and expan- 


sion have been proposed:- 


(1) The Initial Period (1960-1980) - 
One of consolidation of the agricultural community 
within an area regarded as the very best land in the 
Glackmeyer Development Area with regard to nat- 
ural land qualities, location and present state of 
development. 


(11) The Second Period (1980-2000) - 
One in which consolidation may be extended to suit- 
able areas not considered in the initial period be- 


cause of location and present state of development. 


(iii) The Third Period (200-2060) - 
One in which to complete the expansion within the 
total area which has been reserved for agricultural 
development for the next 100 years, i.e. the period 


of one forest rotation. 


The next step was to delineate areas in which the above order of agricul- 
tural development should take place. This required an inventory of farm units 
organized and classified as outlined above. In the early stages of planning, it 
seemed an impossible task to provide a plan for 300 acre units in an area al- 
ready developed on the basis of 150-acre or 75-acre grants. However, it was 
found that half of the developed farms already consisted of 300 acres or over. 
These were termed ‘“‘fully established’’ since they met the requirements out- 
lined above. Farms partially established, having acreages less than 300 
acres, have with few exceptions a per acre production less than that of full- 


size units. 


The objectives of the agricultural plan were to provide for the establish- 
ment of (i) approximately 100 farm units by the end of the initial period, (11) 
approximately 50 more by the ‘end of the second periad, (iii) approximately 50 
more during the third period. Thus a total of 200 farm units should be est- 
ablished in the area reserved for agricultural development during the next cent- 


ury. 


The inventory of farm units was placed on a map (No. 6) in its initial 


stage. This map was then compared with the basic land feature maps. It was 
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evident that the boundary of the primary agricultural area (Map No. 6) should be 
placed to include the 26 fully established and the 21 partly established farm 
units. Although these units were scattered, none was more than 15 miles from 
Cochrane. Furthermore, a good proportion of the farm units lying between the 
established farms are not only partly developed but have a good agricultural 


potential. 


The establishment of the primary area left two areas within the present 
settlement, in which most of the patented lots are undeveloped, but where the 
land has an agricultural potential only slightly lower than the primary area. 
The area nearest Cochrane was designated as a secondary area, it. being part 
of a secondary area lying to the east, outside the pilot area. The area farthest 
from Cochrane was designated as a tertiary area. An area in which only a 
fringe has been opened for settlement but not developed agriculturally has been 


designated as a quaternary agricultural area. 


The areas thus selected on the basis of their natural qualities, stage of 
farm development and location in respect to the town of Cochrane and other 


sérvices, are defined as follows:- 
(1) Area of Primary Agricultural Development - 


An area within which approximately 100 farm units can be established 
most satisfactorily in the next 20 years (1960-1980). 
(See Map No. 6, also Block A on the Multiple Land Use Map No. 11). 


(11) Area of Secondary Agricultural Development - 


A land reservation to supplement the primary area through providing 
suitable land for settlement, particularly during the second period of 
consolidation and expansion (1980-2000). 

(See Map No. 6, also Block B on the Multiple Land Use Map No. 11). 


(1i1) Area of Tertiary Agricultural Development - 


A land reservation to supplement the primary and secondary areas 
through providing suitable land for settlement during the next 100 years. 
Sizeable areas now cleared and suitably located should not be reforest- 
ed; otherwise area is to be managed for forest and wildlife crops. (2000- 


2060). 
(See Map No. 6, also Block C on the Multiple Land Use Map No. 11). 


(iv) Area of Quaternary Agricultural Development - 


An area in which agricultural development will not take place for at 


least 100 years, permitting one forest rotation and probably two. It 
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forms part of the agricultural reserve within the farm-forestry area est- 
ablished by the Regional Land-Use Planning Committee. 
(See Map No. 6, also Block D on the Multiple Land-Use Map No. 11). 


A summary of the proposed consolidation and extension of agricultural 


settlement by area and stages is presented in the table below. 
eae: O.3 


SUMMARY OF DEVELOPMENT BY PERIODS AND AREA 


Period 
Area 1960-1980 1980-2000 2000-2069 Total 
Primary 100 29 30 159 units 
Secondary 0 14 3 Lee 
Tertiary 0 13 8 le a 
100 56 4] 197 units 


Although it appears that the provision for expansion for the period 2000 to 
2060 is out of proportion to the period 1960 to 2000, the following points must 


be noted:- 


(1) The Development of 159 farm units by the year 2000 is actually the result 


of 90 years of settlement, not of 40 years. 


Extension of settlement in the secondary and tertiary areas during the 
period 2000 to 2060 has been curtailed in the Glackmeyer Development 
Area, having regard to other areas with similar agricultural potential but 
better located along main highways, or closer to centres of population 


(for example, areas along Highway No. 11, near Cochrane, but not in the 


(11) 


study area). 


The number of farm units required for each period may require adjustment 


when all the settlement areas in the Clay Belt are evaluated. For example,~3” 


agricultural-farms in the Glackmeyer Area in 1980 should be 50 or 100 in order, 4, 


rAd ¥ 


that this area be assured of its share of the Clay Belt markets. However, if ' 
the entire Clay Belt Region is examined in the light of the Glackmeyer data, 
a final decision can be reached as to periods and areas for development in 


each area in the Clay Belt. 


The plan has provided for 100 farm units rather than for 50 units since 
there are now already 26 fully established units and 21 partly established 
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units. It is true that the first objective, from a strictly agricultural point of 
view, should be devoted to the development of these 47 units to their greatest 
capacity. This, however, is considered to be but a phase of the initial period 
of the plan. The development of a broader area for primary agricultural deve- 


lopment requires consideration in this initial period. 


In spite of the fact that modifications of the proposed schedule may be 
required, it was necessary to make a first approximation in order to present 


the problem realistically. 


(3) The Proportion of Present Farm Development Classes 


in Each of the Agricultural Areas 


The following table indicates the relative degree of present agricultural 


development in primary, secondary and tertiary agricultural areas. 


Table 14 


PRESENT FARM DEVELOPMENT CLASSES IN EACH 


AGRICULTURAL AREA 
Class of Farm Unit. 


Agricultural Fully Partly Somewhat Not 

Area Established Established Developed Developed Total 
Primary 26 21 50 62 159 
Secondary - - 1 16 i? 
Tertiary - ~ i 20 21 
Total units: 26 z1 Ws 98 197 


(4) Area of Primary Agricultural Development 


In order to present clearly the detailed farm units, the blocks presented 
on the Multiple Land-Use Map (No. 11) are not drawn on Map No. 6 but the key 
to this latter map indicates the relationships between the areas of agricultural 
reserves on this map and the blocks of Map No. 11. For example, the area of 
primary agriculture on Map No. 6 includes not only Block A (the primary agri- 
cultural area proper) but also other blocks or parts of blocks which are desig- 
nated for forestry or other land uses. In the following discussion, however, 
the more restricted agricultural area (Block A) is dealt with. 


As mentioned in the previous section, this area was established to in- 


clude all the fully and partly established farm units. Lands having a high 
agricultural potential dominate Block A. Within this block are a few scattered 
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areas, ranging from one to several lots in size, which will not be needed for 
agriculture in the next 100 years. (Coloured light green on Map No. 6). These 
have been considered in the forestry plan as interim forest units, if a number 


of such lots occur contiguously, and Crown forests where the lots are isolated. 


The following table outlines for Block A interrelationships between the 
degree of present development of the farm units and the agricultural potential 


of these units, described as Ist, 2nd, etc. choice classes. 


Table 15 


PRESENT FARM DEVELOPMENT CLASSES IN EACH 
AGRICULTURAL POTENTIAL (CHOICE) CLASS 


BAO Kat 


Number of Units in Each 


Present Farm Development Class 


Choice Fully Partly Somewhat Not 
Class Established Established Developed Developed Total 


lst i. 2 5 6 yaa 
2nd 7 9 27 25 70 
3rd S 3 4 15 Pe 
4th 3 4 14 16 5] 


All choices 
(Farm units) 26 2h 50 62 159 


Other-use lots SB 


In Block A there are a total of 159 farm units (of 2 or more lots) and in 
addition 35 lots with a potential below that of 4th choice and not presently 


needed for agriculture. 


The method of establishing the farm units has been outlined on page 73. 
Although the most suitable lot available was selected for each unit, the best 
arrangement could not be made in many cases because of present ownership 
patterns reflecting the original granting of single lots. Whether or not the 
future ownership pattern will meet the objectives proposed, will depend, in 
large part, upon the initiative of the farmers in overcoming the restrictions 
imposed by lack of initial planning of settlement in the area. In some cases, 


a farmer may decide to be satisfied with 150 acres of land rather than to ob- 
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tain a good piece of land some distance from the home tarm. Therefore, the 
combinations of units have been proposed, not with the intention that every 
detail should be implemented, but as suggestions for future consideration and 
as a basis for evaluating potential farm production on a uniform basis in the 


present plan. 


Of the 112 relatively undeveloped units, there are 63 units with good agrt- 
cultural potential (1st and 2nd choice). The plan provides for only 53 of these 
to be developed before 1980 in order to bring the total of established farm 
units to 100. 


As mentioned above, it is questionable if such rapid progress can be 
made. Certainly, it is optimistic in view of past experience. However, suffi- 
cient scope for agricultural development should be provided in this area, even 


though the time period may require extension. 


During the second period of consolidation and expansion it is proposed 
that the remaining 10 second-choice and 19 third-choice units be developed. 
Whether this period may be extended 20 years or not, is of minor consequence. 
It is certain that these lands will be needed before a crop of forest can be 
grown on the presently cleared fields. On the other hand, fourth-choice units 
with less than 15 acres of cultivated lands should be considered as forest 
lands for the present. This, of course, will depend upon the owner, if the 
land is patented. However, farmers on the poorer lands will be encouraged to 


take up better land where they will receive government assistance. 


(5) Area of Secondary Agricultural Development 


This is an area which, though close to Cochrane and of fairly good agri- 
cultural potential, has not yet been developed. It has been separated from 
the primary area largely because of the location at the end of side roads which 


are not well maintained. 


In order to present clearly the detailed farm units, the blocks presented on 
the Multiple Land-Use Map (No. 11) are not drawn on Map No. 6 but the key to 
this latter map indicates the relationships between the areas of agricultural 
reserves on this map and the blocks of Map No. 11. For example, the area of 
secondary agriculture on Map No. 6 includes not only Block B (the secondary 
agricultural area proper) but also other blocks or parts of blocks which are 
designated for forestry or other land uses. In the following discussion, how- 
ever, the more restricted agricultural reserve area (Block B) is dealt with. 


The following table relates present farm development to agricultural po- 
tential (choice classes) for the units in Block B. 
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Table 16 


PRESENT FARM DEVELOPMENT CLASSES IN EACH 


AGRICULTURAL POTENTIAL (CHOICE) CLASS 


B-IsOta Ks BY 


Number of Units in Each 
Present Farm Development Class 
Choice Fully Partly Somewhat Not 
Class Established Established Developed Developed Total 


lst 0 0 0 2 2 
2nd 0 0 1 4 5 
3rd 0 0 0 7 Es 
4th 0 0 0 3 3 


All choices 

(Farm units) 0 0 1 16 is 
Other-use lots 1 

No immediate development should take place in this area unless a satis- 

factory plan is submitted by which services can be provided to Ist and 2nd 
choice lots in this block more economically that Ist and 2nd choice lots in 
Block A. It has been pointed out that it is unlikely that all the Ist and 2nd 
choice lots in Block A will be developed by 1980. 


In the second period of expansion, however, it is anticipated that all Ist, 
2nd and 3rd choice lots in Block B will be developed. 


It is recommended that roads and drainage projects should not be under- 


taken until the need for land in this block (B) is clearly demonstrated. 


The postponement of agricultural development in this area presents the 
problem of what should be done with the present clearings. Grazing has been 
suggested. However, it is not definitely known if grazing is feasible and until 
a decision has been made, by agricultural authorities, clearings of more than 
30 acres in size on farm units should not be reforested, particularly those 
which may be developed for agriculture before the end of the first forest rota- 


tion. Some form of wildlife management may be the best interim land use. 


Seven clearings, in Block B, totalling approximately 740 acres, are so 


located that three groups of clearings may be considered. These groups are 


ie 


indicated on the Forest Land-Use Plan (Map No. 9). 
(6) Area of Tertiary Agricultural Development 


This is an area which has been opened for settlement since 1910. At one 
time or another, there has been a settler on every lot. Most of the land is now 
abandoned, although the houses may be still occupied by woodcutters or pen- 


sioners. The closest boundary of this area is 16 miles from Cochrane. 


In order to present clearly the detailed farm units, the blocks presented 
on the Multiple Land-Use Map (No. 11) are not drawn on Map No. 6 but the key 
to this latter map indicates the relationships between the areas of agricultural 
reserves on this map and the blocks of Map No. 11. For example, the area of 
tertiary agriculture on Map No. 6 includes not only Block C (the tertiary agri- 
cultural area proper) but also other blocks or parts of blocks which are desig- 
nated for forestry or other land uses. In the following discussion, however, 


the more restricted agricultural reserve area (Block C) is dealt with. 


The following table relates present farm development to agricultural po- 
tential (choice classes) for the units in Block C. 


Table 17 


PRESENT FARM DEVELOPMENT CLASSES IN EACH 
AGRICULTURAL POTENTIAL (CHOICE) CLASS 


PEOOR Var 


Number of Units in Each 
Present Farm Development Class 
Choice Fully Partly Somewhat Not 
Class Hstaplished’" Established)” Developed Developed Total 


scenes rrr ee 


lst 0 0 0 0 0 
2nd 0 0 1 PZ 13 
3rd 0 0 0 6 6 
4th 0 0 0 2 2 


All Choices 
(Farm units) 0 0 1 20 J 


Other-use lots 13 


It is recommended that no agricultural development should take place 


during the next 20 years. However, at the end of that period it is possible 


ae 


that provision for the development of the 13 second-choice units may be made. 


Before the year 2060, the end of the first forest rotation, it is anticipated 
that in addition to the 13 units mentioned above, the remaining 8 lots will 


have been likewise developed. 


As in the secondary areas, the problem arises of how the present clear- 
ings should be used during the waiting period. There are 18 clearings in 
Block C, totalling approximately 1,000 acres. Of these, 15 are so located that 
4 groupings of clearings can be made conveniently. These 4 groups are indi- 
cated on the Forest Land-Use Plan (Map No. 9). Since grazing has been sug- 
gested as an interim use of these clearings, reforestation of clearings should 
not be made until a decision regarding their use has been made by authorities 


in agricultural or other land use. 


(See Research Supplement pages 159-173 for principles and methods used 
in planning agricultural land-use). 
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SECTION Il 


THE FOREST LAND-USE PLAN 


A. The Natural Qualities of the Forest Lands of the 


Glackmeyer Development Area 


Approximately 90% of the land of the Glackmeyer Development Area is 
capable of supporting at least 5 cords of pulpwood per acre and 25% 1s po- 
tentially able to produce over 30 cords. (1) Forest use capability ratings, from 
Class A (best) to Class F (poorest), have been established to allow compari- 
sons of the potential productive capacity of the lands of the Site Region. (2) 
Classes A to E contain the range of operable forests, and classes F and G the 
range of inoperable forests and non-forest lands (e.g. bogs). Because of vari- 
ations in the kind and degree of natural disturbance to forest sites, and be- 
cause of variations in cropping practices, the productivity of the forest types 
which are established on any given site may be appreciably less than the 
potential productivity of the site. Hence, allowing for these variations, an 


estimate can be made of the probable production of any site at maturity. 


Modifications to the site caused by natural disturbances, cultural prac- 
tices and forest types, are grouped into site condition classes which range 
from the best observed condition of a site to the very poorest condition ob- 


served. (See page 200). 


For a given combination of forest use capability class, site condition 
class and forest type, a subjective estimate is made of its actual productivity 
at maturity. Actual productivity is expressed as a proportion of potential 


productivity.(See page 202). 


Finally, for each unit a degree of effort class is established to indicate 
the amount of effort which eon be required to obtain a forest type with a 
relatively high productivity ea ‘specific site. To assess degree of effort, the 
salient features to be considered are the brush competition potential of the 
physiographic site class and the density of stocking and species composition 


of the present forest type. (See page 203). 


The forest types of the Glackmeyer Development Area are shown on Map 
No. 7 (Present Forest Cover) and described in Research Supplement V. Map 
No. 8 shows the sites of the Development Area grouped on the basis of their 
forest use capability ratings and described in terms of site condition, propor- 


tionate production, and degree of effort classes. 


Footnotes (1) per 100 years (2) See pages 193-200 
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B. The History of Forest Exploitation 


(1) Settlers’ Cutting 


(a) The Period 1910 to 1914 


Settlement of the Glackmeyer Development Area began about 1910. 
The General Returns of the Crown timber agent, as summarized in Table 18, 
show that by 1914 at least 68 settlers had taken up lots. These lots were 
grouped to form a nucleus of 6 distinct communities (see Map 4b). The two 
largest of these groups (38 lots) were located one on each side of Lillabelle 
Lake. These two blocks of settlement were fairly well consolidated. The 
remaining four groups of more widely dispersed lots centred around Cochrane 
(7 lots), Genier (11 lots), Larocque (5 lots), and Lot 8, Con. VI, Glackmeyer’ 
Township (5 lots). 


General Returns for the season 1913-14 indicate that settlers at that time 
had resided on their lots 2/4 years on the average, and the maximum period of 
residence was 4 years. Also at this time, settlers’ clearings averaged 10 


acres, the largest clearing being 25 acres. 


Settlers’ cutting during the period 1912-14, and presumably from 1910-14, 
was almost exclusively sawlog timber. The lots were well located for saw- 
timber production, because roughly 90% of the land is of forest use capability 
classes A to C and these are the classes which produce timber of sawlog size. 
Most settlers cut about 28,000 F.B.M. per season, the equivalent of approxi- 
mately 100 cords. Three or four settlers, however, cut about 200,000 F.B.M. 
or the equivalent of approximately 700 cords per season. (For a summary of 
the cut see Table 19). 


(b) The Period 1914 to 1917 


During this period, at least 56 settlers took up lots so that a total 
of at least 124 settlers were located in the Development Area by the end of the 
period. These lots were grouped roughly into 6 groups (see Table 18). The 
two former groups around Lillabelle Lake and the Cochrane group coalesced 
to form one large group of 76 lots. This group was fairly well consolidated 
since gaps between the occupied lots totalled only 20 lots (20% of total). The 
second group, centring around Genier, totalled 21 lots. This group was not 
well consolidated, the gaps between occupied lots totalling 11 lots (35% of 
total). The small group centring around Lot 8, Con. VI, Glackmeyer, remained 
almost unchanged (one further lot was taken up during this second period), and 
in addition a small group to the southeast (5 lots) was formed. This latter 
group centred around Lot 2, Con. II, Glackmeyer. Three lots were added to the 
Larocque group and it became part of the Lillabelle-Cochrane-Genier complex. 


Finally, 5 widely scattered lots were located in Clute Township, where one 
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SUMMARY OF SETTLEMENT IN THE GLACKMEYER DEVELOPMENT AREA 
FOR THE PERIOD 1912 TO 1921 


Period Group Centre No. of Gaps between Located Lots 
of Number of Located No. of 
Settlement Group Lots Unlocated Lots % of Total 
First 1 E. Lillabelle 14 3 18 
(1912-14) = W. Lillabelle 24 £2 33 
es 3 Cochrane zs 4 26 
44 4 Genier | ie! 5 31 
a 5 Larocque 6 1 14 
2 6 Lot 8, Con. VI, Glack. 5 3 47 
Second 1-2-3 Lillabelle-Cochrane 76 $2) 22 
(1914-17) 4 Genier 21 sit 34 
=f 5 Larocque 8 0 0 
_ 6 Lot 8, Con. VI, Glack. 6 2 25 
» 7 Mots a ae 5 0 : 
os 8 Blount & Clute Twps. 8 Very Scattered 
Third | 1-2-3 Lillabelle-Cochrane De 20 18 
(1917-21) 4 Genier 32 12 rai 
A: S Larocque 11 0 0 
= 6-7 Lot 8, Con.VI & 
fgot?.. = - daslack? a i 35 
8 S. Clute 38 8 18 
9 W. Clute-Leitch- 


Blount 15 8 35 
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lot had been located during the first period, and 2 lots were located in Blount 


Township. 


There was a.definite shift to pulpwood production during the 1914-15 
operating season, but pulpwood production fell off sharply in the following 
two seasons of this period. Pulpwood production from the Development Area 
from 1915 onwards varied considerably from year to year and the average pro- 
duction per settler in any year was not high (for example, 175 cords per set- 
tler were cut each year during the 1914-15 and 1920-21 operating seasons). 
From the General Returns for the Cochrane District it would appear that the 
demand for pulpwood from the Development Area was not large because pulp- 
wood could be obtained from sources closer to the pulp mills of the district 
which were located at Iroquois Falls, Smooth Rock Falls and Kapuskasing. 


(For a summary of settlers’ cutting see Table 19). 
(c) The Period 1917 to 1921 


By the end of this period, there were approximately 220 settlers in the 
Development Area (see Table 18). The Larocque group had coalesced with 
the Cochrane-Lillabelle group and with a group in the south part of Clute 
Township, but these groups have been considered as separate groups to indi- 
cate the trends of development from the second to the third period. Sixteen 
lots were added to the Lillabelle-Cochrane group, but they did not consolidate 
the area greatly since many of these lots were located on the fringe area. 
The Genier group was enlarged by 11 lots, but this group also was not appre- 
ciably consolidated by these additions. The greatest settlement activities in 
this period occurred in the south part of Clute Township where 34 lots were 
located. The two groups in the south-east part of Glackmeyer Township coa- 
lesed to form a single, poorly consolidated group. A comparison of maps 4a 
and 4b indicates that approximately 65% of the lots were are now patented 
were either patented or located in 1921. A comparison of maps 4b and 5 indi- 
cates that the settlement area in 1921 was approximately the same as the 
present farm area. There were, however, more lots located in 1921 than there 


are lots being farmed in the area today. 


The cutting during this third period (see Table 19) was largely for pulp- 
wood, the volume varying considerable from year to year. 


(d) Summary of Settlers’ Cutting 


Table 19, which follows, summarizes the cutting by settlers for the period 
1912 to 1925. Records from 1925 to the present are not readily available and 
are thus not included in this summary. It is believed that the cut in this final 
period averaged about 2,000 cords per annum for the period 1925 to 1930, and 
after that time only very small quantities of wood were produced from the farm 


settlement lots of the Development Area. 
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SUMMARY OF SETTLERS’ CUTTING ON THE GLACKMEYER DEVELOPMENT AREA 


Table 19 


FOR Ee RlOD Io lgaTO 


Total 
Number of Production* 
Settlement Operating Settlers Sawlogs Pulpwood Ties (Cords and 
Period Season Cutting (FBM Doyle) (Cords) (Pieces) equival. cords) 
1 1912-13 42 1,742,600 63 5,326 
ai 1913-14 38 1,556,298 394 5,794 
Z 1914-15 80 945,179 5,218 216 8,662 
bs 1915-16 oD, 784,848 837 3-216 3,360 
/ 1916-17 2 404,932 424 1,918 
* 1917-18 60 124,940 6,118 6,520 
2 1918-19 8 30,000 666 767 
z 1919-20 40 423,880 Pe 3,760 
d 1920-21 93 758,290 11,129 13,692 
4 1921-22 410,500 969 2,356 
je 1922-23 143,200 E655 2,139 
ae 1923-24 46,000 5,341 5,496 
s 1924-25 109,500 4,613 4,983 
ies 1925-26 95,400 2,002 2,455 2,949 


* The volumes of sawlogs and ties were converted to cords to obtain a common basis for total production estimates. 
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(2) Cutting on Licensed Areas 


The first timber license on the Development Area was issued in 1928. 
The licenses issued during the period 1928 to 1936 were for relatively small 
areas. In 1937, 1949 and 1950, larger licensed areas were acquired, and small 
licenses were issued in three other years of the period 1936 to 1950. Approx- 
imately 15,000 acres of the Development Area are still under license, 3,600 
acres of licensed land have been abandoned since 1928. Table 20 below sum- 
marizes the area of timber licenses. 

Table 20 


SUMMARY OF THE TIMBER LICENSES OF 
THE.GLACKMEY ER DEVELOPMENT -AREA 


Year Number of Area Covered 
Com Licenses Issued by Licenses 
1928 1 150 ac. 
1943 2 300 
1935 2 950 
1936 1 150 
Ly 2 3,200 
1938 c 300 
1940 1 150 
1948 1 300 
1949 2 3,200 
1950 2 9,900 
18,600 ac. 


During the period 1928 to 1957 there were approximately 163,000 cords 
cut from the licensed areas. The proportions of species and products of this 
total production were the following:- 


Spruce Sawlogs 10 % 
Spruce Pulpwood 86 % 
Balsam Fir Pulpwood 2% 
Birch Fuelwood 1 % 


Balsam Fir, Birch and 
Poplar Sawlogs, and 
Balsam>Fir and 


Poplar Pulpwood 1 % 
C. Rural Economy Patterns 


(1) The Farm and Forest Economy Pattern 


Block A, the Primary Agricultural Area, has been developed for agricul- 
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ture to a greater extent than the other blocks of the Glackmeyer Development 
Area. Yet even within Block A there is not a sufficiently large area of uni- 
formly well developed agricultural land to permit its segregation from the rest 
of the block as an area characterized by a dominantly farming economy. Thus 
Block A, as a whole, must be considered as an area presently characterized by 


a farm-forest economy. 


A summary of the area of lands in various stages of agricultural develop- 
ment indicates -that 20% of the lands of Block A are farmed to the extent that 
the farm managers derive almost all their income from farming. This 20% of 
Block A comprises the fully established farm units. An additional 7% of Block 
A lands are farmed to the extent that the farm managers derive most of their 
income from farming (the partially established farms). Hence something less 
than 27% of Block A is farmed sufficiently to provide an adequate income for 
its managers. Somewhat developed farms account for about 15% of the lands 
of Block A. On these farms the owners derive their income from farming and 
from other sources, principally from the forest. The farm lots which are not 
developed for agriculture, where the owners reside on the lots, account for 10% 
of the lands of Block A. The owners of these lots derive all their income 
from sources other than farming, mostly from the forest. The remaining 48% of 
the lands of Block A are not developed for agriculture and include Crown lots 
and patented lots with absentees owners. In the latter case, the owners for 
the most part are not dependent upon the economy of the Development Area, 
nor to. a large extent are they dependent upon the economy of the Clay Belt. 


(2) The Farm-Forest Economy Pattern 


At the present time, no portion of the Development Area is characterized 
by a true farm-forest economy. Although Block A is not a full-time agricultural 
economy, the returns from forestry are poor because of lack of conveniently 
located forests. In the farm-forest economy which formerly obtained in Blocks 
A, B and C at the time when settlement reached a maximum, the revenue was 
chiefly from the forest. At the present, however, approximately 45% of the 
lands of Blocks B and C are Crown lands and another 45% are lands of non- 
resident owners. Less than 1% of the lands of Blocks B and C are developed 
for agriculture to the extent that their owners derive part of their income from 
farming. Thus, at the present time, a forest economy pattern is the only one 
which characterizes Blocks B and C. Although these blocks are reserved for 
future agricultural development, this forest economy must continue for some 
time and should be directed if possible. 


(3) The Forest Economy Pattern 
Blocks B, C and D are characterized by a forest economy pattern. 


The forests of Blocks B and C were harvested by settlers who cut on 
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their own lots and obtained cutting permits for Crown timber. These forests 
contribute little to the economy of the Development Area at the present time 
because the mature timber has been cut and the second-growth forests have 


not as yet reached merchantable sizes. 


The forests of Block D were for the most part harvested by timber oper- 
ators who held cutting rights to the timber of the block. The timber license 
system was an efficient means of liquidating the mature timber of the block, 
but it 1s poorly adapted to a scheme of forest management. The timber oper- 
ators cannot economically undertake a forest management scheme, and al- 
though the forests can be managed by the Crown who would offer timber for 
sale from time to time, this system would have the disadvantages that there is 
no continuity to forest operations and that the management phase is isolated 
from the harvesting phase. To circumvent these disadvantages, the Forest 
Land-Use Plan outlined in Section III D proposes that the forests of Block D 
be organized into small forest holdings which will ultimately be managed by 
farm-forest workers. In the initial stages the Department of Lands and Forests 
will be responsible for the management of these forest holdings. However, as 
the farm-forest workers, who are continually associated with the management 
program, acquire the basic skills of forest management, they will assume an 
increasingly larger share of the management work. There are at present about 
25 residents of the Development Area who have lots which are not developed 
for agriculture. Many of this group would undoubtedly associate themselves 


with the management scheme as farm-forest workers. 


In the initial stages of the rehabilitation of these areas, the residents 
will derive their livelihood almost exclusively from the forest. In the latter 
stages, as the workers in the forest develop their skill in producing forest 
crops and as agricultural development takes place on the better lands, a farm- 


forest economy will become established. 
D. Recommended Forest Land-Use Plan 
(1) The Objectives of Forest Management 


(a) The Broad Objectives of the Forest Land-Use Plan and 


Forest Management Plans 


Intensive forest management has not been practiced on the forest lands 
of the Glackmeyer Development Area, thus only a part of the productive capa- 
city of these lands has been realized. A diversified and well balanced farm- 
forest economy is essential for the wise use of the natural resources of the 
Development Area (see the Rural Economy Pattern sections of the Agricultural 
and Forest Land-Use Plans). To strengthen this economy, an intensive forest 
management scheme must be practiced. The objective of this management 
scheme, therefore, would be to attain a sustained production of forest crops at 


a level which approaches the potential productivity of the lands which are 
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brought under management. 


The Forest Land-Use Plan has been designed to provide a framework for 
the forest management plans for the Development Area. The management plans 
to be prepared by the Department of Lands and Forests will supplement the 
land-use plan by providing in detail the techniques and methods to be used to 
attain the objectives of the management scheme which is proposed in the land- 
use plan. The Forest Land-Use Plan has organized the forest lands into 
Crown forest properties. The drafting of management plans and the direction 
of forestry work will be the responsibility of the Department of Lands and 
Forests; the management practices will be executed by farm-forest workers. 
As the latter develop the skills of management, on the more permanent forest 
properties, they will assume a larger responsibility for the forest management 


phases. 


The forest properties are divided into seven classes on the basis of (1) 
the relative length of time each class of property can be devoted to the pro- 
duction of forest crops, (ii) the productivity and size of the forest properties, 
(111) the function of the forest properties. The classes of forest properties 


are the following:- 


(1) Permanent Forestry Units 
(11) Interim Forestry Units 
(iii) Full-term Crown Forest Lots 
(iv) Half-term Crown Forest Lots 
(v) Quarter-term Crown Forest Lots 
(vi) Protective Forestry Areas 
(vii) Wet Land Areas 


(b) The Establishment of Forestry Units 


The consolidation of agricultural development and the delineation of the 
agricultural communities have an important bearing upon the Forest Land-Use 
Plan. When no estimate is made of the probable expansion of agricultural 
development and when no direction is given to consolidate this expansion, 
the forest use of broad areas must be relegated to lands of the lowest agricul- 
tural and forestry use capabilities. However, after an Agricultural Plan has 
been drafted, forest use may be planned for lands of all use capabilities on the 
relatively accessible areas just beyond the existing and proposed agricultural 
establishments. 


Areas varying from approximately 600 to 1,200 acres have been selected 
throughout the Development Area for forestry units. The majority of these 
units are located in the northern portion of the Development Area (Block D), an 
area which will not be developed for agriculture for at least one forest rota- 


tion. The remainder of the units are located within the blocks reserved for 
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more immediate agricultural development. Forestry units in the primary, sec- 
ondary and tertiary agricultural blocks are located on lands which have the 
lowest priority for agricultural development owing to their low agricultural use 
capability ratings and hence will not be developed for agriculture for at least 
one forest rotation. The forestry units have been so chosen that the potential 
productivity of each exceeds 20,000 cords and so that the potential productivi- 
ties of all units are approximately equal. Forestry units which are dominantly 
composed of lands of high forest use capabilities are smaller and more compact 
than units which are dominantly composed of lands of lower forest use capa- 
bilities. Many of the advantages of these smaller units are offset by the rela- 
tively greater degree of effort which is required to attain a high proportion of 


their potential productivity. 


Forest management must be practiced on the forestry units for the greater 
part of one forest rotation to attain, for the next rotation, a sustained produc- 
tion at a level which approaches the potential productivity of the land, After 
one rotation, the forestry units will provide a source of livelihood for farm- 
forest workers which is comparable to that of the fully established farm mana- 
gers of the Development Area. During the first rotation, the farm-forest work- 
ers would derive their income from forest management work on the forestry 


units and from cutting timber on Crown lands of the farm-forest settlement area. 


(2) The Classes of Forest Properties of the Glackmeyer Development Area 


(a) Permanent Forestry Units 


Absolute forest lands are rarely found because, with a few exceptions, 
even marginally productive forest lands can be developed for agriculture when 
economic conditions are such that the returns from agricultural production will 
offset the high costs involved in developing these lands. The exceptions are 
extremely stony, rocky or eroded lands. The occurrence of these types of land 


LAA 


in the Glackmeyer Development Area is negligible.» 


0 
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Permanent forestry units ~e ,- 


are lands where agricultural development will be deferred for a sufficient. So, : 


period to permit the growing of at least two forest crops. An intensive level 0 <lepwe~ 


of forest management is practicable when these lands can be devoted to forest 
production for this length of time. After the unit has been managed for one 
forest rotation period, a permanent forestry unit can be counted on to provide 


farm-forest workers with a steady income. 
(b) Interim Forestry Units 
Interim forestry units are areas of relatively high agricultural use capa- 
bilities which are located within or adjacent to existing or proposed agricul- 


tural communities. Because of their agricultural potential and their location, 


these units will logically be the first to be developed for agriculture. How- 
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ever, this agricultural development will not be initiated for at least 100 years, 


thus the interim forestry units may be managed for at least one forest rotation. 


The main objective of the forest management of interim units will be to 
attain a high level of production from the units during the first forest rotation. 
Less emphasis will be given to organizing the unit for subsequent sustained 
production than will be given to this aspect of the management of permanent 


forestry units. 


Regional multiple land-use planning will have an important bearing upon 
the length of time that the lands of forestry units, particularly interim forestry 
units, will be devoted to forest production. Regional planning will aim at 
establishing and preserving the diversified farm-forest economy of established 
communities by keeping a satisfactory proportion of each area in forest. This 
will be accomplished at the time when primary and reserve agricultural areas 
have been fully developed by opening up new development areas rather than 
developing the agricultural potential of the forest lands of the established 


development areas. 
(c) Full-Term Crown Forest Lots 


Three and one-half widely separated lots located in the primary agricul- 
tural area have been designated as full-term Crown forests. Although full- 
term Crown forests are in the same category as interim forestry units, insofar 
as the period they may be devoted to forest production is concerned, there is 
not a sufficient area of these forests that they may be grouped to form an 
interim forestry unit. Because these forests occur as widely separated lots, 


each lot must be managed as a separated forest property. 
(d) Half-Term Crown Forest Lots 


These Crown forest lots are located in the primary and reserve agricul- 
tural areas. They will not be developed for agriculture for at least 40 years 
and because the forests are, for the most part, 40 years old at present, it is 
possible that they will be harvested by farm-forest workers. Half-term Crown 
forests occur as scattered lots, thus, although they may be counted on to 
produce a crop of timber for the farm-forest workers, they cannot conveniently 


be consolidated into forestry units. 


The half-term forest lots form parts of potential farm units. The lots 
with which they are associated, if they are patented, are not presently deve- 


loped for agriculture. 


Crown lands united with somewhat developed farm lots or partially est- 
ablished farm lots have not been considered as half-term forest lands because 
it is assumed that they may be developed for agriculture before the year 2000. 


They have been designated as quarter-term Crown forest lots. 
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(e) Quarter-Term Crown Forest Lots 


These Crown forests are also located in the primary and reserve agricul- 
tural areas. They will not be developed for agriculture for at least 20 years. 
These forests will, for the most part, be harvested by settlers because they 
will be acquired by the settlers when the forests are approximately 60 years 
old. The lots with which these Crown lots are united to form potential farm 


units are not presently developed for agriculture. 
(f) Protective Forestry Areas 


The primary purpose of protective forests is to prevent river and stream 
banks from eroding and to maintain suitable habitat conditions for wildlife. A 
selection cutting plan will be devised for these areas. The cutting areas and 
the volume of timber cut at any time from these forests will not be sufficient 


to permit the establishment of forestry units on these areas. 
(g) Wet Land Areas 


The typical wet lands (open muskegs and stag spruce swamps) produce 
marginal forests. These should not be cut since cutting generally favours 
an increase growth of moss and of soil moisture. {ncluded areas of transition 
moist to wet land may be cut from time to time. However, the forest produc- 
tion of these areas, on the whole, does not justify the cost of forest manage- 
ment. 

(3) A Summary of the Forest Land-Use Plan 


The following table presents a summary of forest properties in the Glack- 
meyer Development Area. These areas are discussed in detail in the follow- 


ing section. 
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(4) Plan for Block D (Primary Forestry Area; Quaternary Agricultural Area) 


Block D (see Map No. 9) is part of the agricultural reserve in the broad 
farm-forestry plan for the Cochrane Clay Belt. Since it is doubtful if this 
land will be needed for agriculture for at least two forest rotations, it has 
been designated as quaternary agricultural land. Because of its accessibility 
and forestry potential it is rated as a primary forestry area being of great 


value in a farm-forestry settlement economy. 


Most of the lands of Block D are Crown lands. Approximately 1/5 of the 
lots in the area have been located at one time or another. All of these have 
been cancelled except 4% which are patented and 4 which are still located. 


Tuten wn 


(a) Interm Forestry Units 


Areas with fair to good potential for agriculture adjacent to the tertiary 
agricultural area have been divided into three interim forestry units. There 
are the areas which have been part of the settlement area but are not suffic- 
iently developed to be included in the tertiary area. Having been cut over in 
a haphazard manner for the last thirty years, there are areas which have 
stands of various ages and accordingly are more valuable than the recent cut- 
overs of the licensed areas. However, planting will be required on most of 


these interim forestry units. 
(b) Permanent Forestry Units 


The remainder of the block, belonging mainly to the Crown, has been 
divided into sixteen permanent forestry units. Thus this area can eventually 
support at least sixteen forest workers. Forest management work may be 
undertaken without delay on the units which are located outside the licensed 
area. As the licenses are abandoned, forestry work can be started on the 


remaining units. 
(c) Wet Land Areas 


There are two wet land areas in Block D. These areas are not suffic- 
iently productive to be included with the forestry units. Cutting should be 
restricted to the included moist areas, but no attempt will be made to fully 
develop the potential productivity of the area as a whole because the costs 


involved would greatly exceed the returns. 


(d) Preliminary Road Plan 


A preliminary road plan of a system of all-weather, main access roads 
for Block D, is shown on Map No. 9. In drafting this road plan, considera- 
tion was given to the following factors:- 
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(i) The possibility of a straight projection of the 
existing roads which border or partly traverse 
the block. 


(ii) The need to provide access to all forestry units 
within the block. 


(iii) To locate roads on the well-drained sites where 
road building costs are minimal, in so far as 


this is consistent with (i) and (11) above. 


The whole system involves 22 miles of road. There are 3 miles of road 
of a suitable standard already in use, consequently 19 miles must be built to 
complete the system. The portion of the system outside the licensed areas 
(see Map No. 4b) might be undertaken without delay and the rest of the sys- 


tem started when the licensed areas are abandoned. 
(5) Plan for Block C (Tertiary Agricultural Area) 
Three types of forest properties are planned for Block C:- 


(i) An interim forestry unit of 1,950 acres (24% of the area 
ofiBlock, C).\, 


(ii) Half-term interim Crown forests totalling 1,160 acres 
(14% of the area of Block C). 


(iii) Quarter-term interim Crown forests totalling 900 acres 


(11% of the area of Block C). 


The remaining 4,290 acres of Block C are located or patented lands 


which are for the most part not presently developed for agriculture. 
(a) Interim Forestry Unit No. 20 


This forestry unit is composed of 34% lands of Class C forest use capa- 
bility, 7% Class D, 53% Class E and 6% Class G lands. Because it is likely 
that, for many years, only lands of Class C and better forest use capabilities 
will be developed for general farming (small areas of Class D lands may be 
developed for pasture), there are approximately 650 acres of this forestry 
unit which may be developed for agriculture after the first to fourth choice 
farm units of the Development Area have been developed. The Agricultural 
Land-Use Plan indicates that it will be 100 years before all the better farm 
units will be required for agricultural development, hence the Class C lands 
of this forestry unit will not be developed for at least 100 years. Because 


the Class C lands are generally broken by Class D and E lands, it is probable 
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that only one farm unit will be developed eventually in the forestry unit. This 
farm unit would be located in the south-west corner of the forestry unit. The 
remaining Class C lands would probably be annexed to the adjacent farm units 
of Blocks A and C, 


There are 124 acres « of weet on Class C. lands and 35 acres of clear- 
ings on Sirs Crny Eaaa rsa erg developed for fied teareaieer cH years 
(Class C) are small. They occur as 10 scattered fields and thus no recom- 
mendation is made for retaining them. Since these clearings will not be main- 
tained in a suitable condition until they are required for agriculture (at least 
one forest rotation), they should be planted with forest trees. The 35 acres 
of clearings on Class E lands (3 fields) should unquestionably be planted 
since these lands will not be developed for agriculture for a period consider- 


ably in excess of 100 years. 


There are 2 half lots which are located and 5 lots which are patented in 
this forestry unit. The individuals who have located lots should be given an 
opportunity to settle on a holding in Block A, because their present holdings 
are marginal for agricultural development at this time. The patented lands of 
this unit. should be acquired by the Crown. It is not likely that any of the 
owners of these patented lots would be interested in acquiring a farm holding 


elsewhere in the Development Area because none of them reside on their lots. 
(b) Half-Term Crown Forests 


These areas are third and fourth choice potential farm units of Block C 
which will be developed for agriculture during the period 2000 to 2060. The 
dominantly aspen forests at the back of these potential farm units will be 
approximately 80 years old at the beginning of the development period. These 
forests of the farm units which have not been taken up within the first 20 
years of the development period should be cut to avoid serious decay and 
and mortality losses. These forests will thus provide an additional wood 
supply to the farm-forest workers of the Development Area. The forests of 
farm units which because of their location or their low agricultural use capa- 
bility are not likely to be developed for agriculture before 2020 will be har- 
vested by the farm-forest workers of the area and thus may be managed at the 


same level of intensity as the interim forest units. 


The cleared land of this area may be combined with the cleared land of 
quarter-term Crown forests, since they are in the same ee ea! insofar as 


COM COANE P Weak d} 


forestry planning, i into 7 composite clearings ‘which \ vary. in area from 200 to 
350 acres, tavare ta-cardh and hardwood and present Ja clearing problem later 
which will be almost as formidable as the clearing of second-growth forest 
lands. The practicability of using these areas for grazing or wildlife manage- 
ment should be ascertained. In any case, these clearings should not be plant- 
ed since they are likely to be developed for agriculture long before the planta- 


tions reach maturity. 
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(c) Quarter-Term [Interim Crown Forests 


These areas may be developed for agriculture during the period 1980 to 
2000. The forests of the potential farm units are largely aspen woods. They 
might be improved by underplanting of white spruce in locations where this 
could be done at a low cost. Such planting would increase the value of these 
woodlots, so that they would be a real asset to the settlers who eventually 
will acquire them. The forests will be only approximately 80 years old at the 
end of the development period, hence it is likely that they will be harvested 
by settlers. 


As the potential farm units of Block C become developed, a program of 
extension forestry will be required in order that the farmers may be advised 


concerning the management of their woodlots. 
(6) Plan for Block B (Secondary Agricultural Area) 


Block B has been subdivided into three areas in the Forest Land-Use 
Plan:- 


(1) Half-term Crown forest land, approximately 1,250 


acres, 24% of the area of Block B. 


(11) Quarter-term Crown forest land, approximately 2,650 
acres, 50% of the area of Block B. 


(111) Patented lots, approximately 1,400 acres, about 26% 
of the area of Block B, only one lot of which is at 


present developed for agriculture. 
(a) Half-Term Crown Forest Lands 


These lands form a compact block in the southwest corner of Block B. 
If agricultural development of Block A proceeds at the rate predicted in the 
Agricultural Land-Use Plan, these areas will be developed for agriculture 
during the period 2000 to 2060. The forests will be about 80 years of age at 
the beginning of this period and thus would not be harvested before this time. 
If the development of Block A should proceed more slowly than anticipated, 
this half-term forest land can be organized as an interim forestry unit. In any 
case, management of these lands will be at the same level as that practiced 


on interim forestry units. 


The clearings of this half-term forest land are small and scattered, and 


thus need not be maintained. 
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(b) Quarter-Term Crown Forest Lands 


These lands will not be managed at an intensive level of management. 
Similar to the quarter-term forests of Block C, open aspen stands on upland 
sites will be underplanted with white spruce where this can be done at low 
cost, and brush in openings may be killed with chemical spray to encourage 
natural seeding of conifers. These measures are designed to increase the 


value of the forests to the settlers who will later acquire them 


As the potential farm units of Block B are developed for agriculture, a 
program of extension forestry will be required in order that the settlers may 


be advised concerning the management of their woodlots. 


(7) Plan for Block A Esa pects sail 


BO mcVye A has bean wb - ai iv Azc { i hte Six \@5gea9 4 + Remy tn Ff hue Foa/es{ Leavy 


These clases are the follow 
“BH ‘Permanent forestry unit No. 21, 1,850 acres, 


3% of Block A 


(ii) Interim forestry unit No. 22, 1,050 acres, 
2% :Ott Bock A 


(ii1) Full-term Crown forest land, 400 acres, 
1% of Block A 


(iv) Half-term Crown forest land, 1,490 acres, 
ao. 0! Block “A 


(v) Wet land area, 1,100 acres, 2% of Block A 


(vi) Located and patented lots (in all stages of 
agricultural development, 48,110 acres, 
89% of Block A 


(a) Permanent Forestry Unit No. 21 


The western portion of this unit is a pattern of lands of F and C forest 
use capabilities. The C lands are so badly broken by F lands that their 
potential for agricultural development is very low. In the eastern portion of 
this unit, there is an irregular area of land of Class C forest use capability. 
Although this area is 400 acres in size, it is a long, narrow strip of land 
being confined between the Dora Lake reserve to the north and wet lands to 
the east and south. Because of its irregular shape, this land could not read- 
ily be developed for agriculture. In view of the above, this forestry unit has 


been considered a permanent forestry unit. 


Approximately 1/4 lots of this unit are located lands. The individuals 
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located on these lots should be given an opportunity to acquire a more desir- 
able farm unit in Block C. 


In the western portion of the unit there are 6 small clearings totalling 
60 acres. The clearings should be planted since they will not be developed 


for agriculture for at least one forest rotation. 
(b) Interim Forestry Unit No. 22 


This unit is dominantly land of Class D forest use capability. As noted 
previously, Class D forest use capability lands have a low agricultural use 


potential. 


The cleared lands of this unit are all located on Class A and C lands. 
These clearings should not be planted, they should be maintained by grazing 


or other means until they are developed for agriculture. 


There are 3 patented lots and one half lot located in this unit. These 
lots should be acquired by the Crown. The individual on the located lot 
should be given the opportunity to settle on one of the more desirable farm 


units of Block C, or be granted his present home site as a small holding. 
(c) Full-Term Crown Forest Land 


There are 540 acres of Crown forest on scattered lots which are rated 
below the agricultural use capability rating of fourth choice agricultural land. 
These lands will not be developed for agriculture for at least one forest ro- 
tation. Although these lots are too scattered to form an interim unit, each 
lot will, however, be managed separately at the same level of intensity as 


will be used for interim forests. 
(d) Half-Term Crown Forest Land 


There are approximately 1,490 acres of Crown forests on scattered lots 
which form parts of fourth choice agricultural units. These lands will not be 
developed for approximately 40 years and the forests on these lots will be 
approximately 80 years old at this time. Hence these forests will, for the 
most part, be harvested by the settlers who acquire them. These Crown 
forest lands will be managed at the same level of intensity as the half-term 
forests of Blocks B and C. 


(e) Wet Land Area 
There is an area of wet lands in Block C to the east of Forestry Unit No. 


22. The forests of local moist areas of this wet land will be cut from time 


to time, but no effort will be expended in the management of the area as a 
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whole. Very wet areas should not be cut. The lands of Class C forest use 
capability bordering the F lands of this area will eventually be annexed to 


adjacent farm units. 
(f) Located and Patented Lots 


An increased program of extension forestry will be needed to assist the 
farmers with the management of their woodlots. The details of this program 
must be worked out later from a study of the land-use plans and the farm man- 


agement plans of the individual farm units. 
(8) Plan for Blocks E, F and G (Protective Forests) 


For the purposes of the Forest Land-Use Plan, these three blocks may 
be considered as a unit. The primary purpose of the forests of these blocks 
is to prevent erosion of river and stream banks. To provide the maximum 
protection these forests must be cut lightly, several times during a roation 


using short cutting cycles. Because the volume of wood available from these 


blocks at any time will be small, on a per acre basis, and be spread over a 
large area, and because the cutting must be very carefully planned, these 
blocks should be managed by the Crown. The Department of Lands and 
Forests should plan the cutting, mark the timber to be cut, and offer it for 
sale by tender in a manner similar to that used currently for local timber 


permit sales. 


There is one wet land area in Block F which borders Brower Creek and 
is located west and north of Block D. This area is dominantly land of F 
forest use capability, broken by small areas of Class C lands. The Class C 
lands are too small in size and too scattered to have a potential for agricul- 
tural use and the pattern of F and C lands is not sufficiently productive from 
a forestry standpoint to permit the establishment of a forestry unit. The nat- 
ural forests of the moist areas will be cut from time to time, but no efforts 
will be expended on the management of the whole area. Cutting of the forests 
which border Brower Creek will be limited to selection cuttings, so that the 
stream banks would be protected from erosion and so that the conditions of 
the stream which influence its value as a wildlife habitat would not be im- 


paired. 


(See Research Supplement Pages 174 to 205 for the principles and meth- 
ods used in planning the forest use of land). 
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SECTION LY: 


THE WILDLIFE LAND-USE PLAN 


In this plan, the term wildlife includes all animals, including mammals, 
birds and fish, found in their natural, free (undomesticated) state. Wildlife 
land use generally cannot be considered in terms of the wildlife present on 
the land prior ‘to use of the land for man’s purposes, but must be considered 
in terms of the changes in environment effected by man. This is particularly 
true where agriculture is the major land use and becomes less and less as 
the major use moves through forest use to major wildlife use. One must, 
then, consider what the major use provides or can provide in terms of habitat, 
competition and desire, and attempt to develop wildlife use on this basis. 
In some special cases, where a unique or nearly extinct species is involved, 
the original land condition must be retained in order to maintain the particular 
Species, e.g. Aurora trout waters will no doubt be retained in their original 
condition for some time to come, the species being exceptionally rare and of 


great potential value. 


It is obvious, then, that little detailed planning of wildlife use is pos- 
sible prior to the establishment of the major uses on the area. However, it is 
possible to outline a number of important considerations and principles which 


must be applied as the multiple-use plan of any area is being developed. 
A. The Value of Wildlife 


It is impractical to attempt to assess the value of wildlife resources in 
terms of dollars and cents. Many attempts have been made to do this, but 
they show only that the resource is valuable. One cannot compare wildlife 
use of land to other uses objectively because there does not appear to be a 


common ground for comparison. 


How an adequate appraisal of wildlife-use values can be achieved is not 
known. It is possible, however, to reach a point where the general public 
demands that wildlife use receive high priority over other uses. Unfortunate- 
ly, when this stage is reached, the situation is usually difficult to remedy, 
and it is in order to avoid such situations that planning is necessary. Consi- 
deration of wildlife-use values must include not only the monetary values 
apparent in revenues and commercial use, (commercial fishing, tourist indus- 
try and trapping), but also the human values associated with recreation. 
There ts an increasing need for this type of recreation as the tempo of living 
in modern society increases. Recreational wildlife use takes many forms, 
from hunting and fishing through photography and bird-watching to just walk- 


ing in the forest listening to wild sounds. 


It is possible to go to great length to explain and enlarge the aesthetic 
values of wildlife use, but that would not achieve the desired result. The 
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potential values and difficulties in evaluating them comparatively have been 
outlined. [It will remain necessary for some time to come to have men of 
sound unbiased judgement decide the issues where controversy arised over 
land-use priorities. There is no doubt that wildlife use has an increasing 


value and the trend towards this increase is likely to continue. 
B. The Use of Wildlife 


One of the problems in managing a wildlife resource which is becoming 
more and more critical in many areas, is that of adequately harvesting the 
crop. This may sound fantastic to many in the light of records of past exploi- 
tation and extermination, but nevertheless, the problem has become severe 
in many fields of wildlife management. The reasons are usually twofold; the 
first is related to vast areas of private land where public use is not permit- 
ted, and the second is related to public sentiment, e.g. hunters refusal to 


shoot female deer. 


Wildlife resources are much the same as other renewable resources in 
that they cannot be hoarded or stored up. They often bring about their own 
destruction through continued over-population. In order to control wildlife 
populations and realize their full value, it is essential that public use be 
possible. The wildlife resources of this country have been specifically re- 
tained in the Crown in order to assure equal right of use to all persons. 
Therefore, any plan for multiple use of lands must be so organized that it is 


possible for all persons to make use of wildlife if they so desire. 


The farming economy of to-day is dependant to a large extent on private 
ownership of the land, and use of such lands for wildlife is dependant on the 
good-will of the landowner. On other lands, (exepting small holdings), public 
use can readily be permitted (although closely controlled if necessary) in as 
much as other land uses such as forestry are not dependant on private owner- 
ship of the land. In the light of the tremendous increase in the numbers of 
persons desiring and requiring to make use of wildlife, (deer licence sales in 
Ontario have increased from 15,000 in 1936 to 85,000 in 1956), there is no 
doubt that space in which to hunt will eventually become a critical factor. 
(Michigan averaged over 450,000 deer hunters per year during 1953, 1954 and 
1955). Realistic multiple-use planning must recognize this problem and pro- 
vide for adequate hunting and fishing space. Reservation of land in the 


Crown is presently one of the best methods to achieve this. 


A brief reference to the pattern of disposal of Crown lands in the Glack- 
meyer area readily demonstrates how lack of planning results in loss of space 
to hunt and fish. On Brower Creek, for example, 18 lots or 75% of the lots 
through which this stream flows, are now patented, restricting public use to 
the remaining 25%. Clute Creek shows the same trend, with 15 of the pos- 
sible 19 lots patented. This is an area that has been settled only in com- 
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paratively recent years. Should Brower Creek prove to be a good speckled 
trout stream (and there is evidence of this possibility), its development and 


use will certainly be hindered by the land ownership. 
C. The Role of Water in Resource Management 


Land use is controlled to a large extent by water. The degree to which 
water is present or absent is a major factor in determining the capability of 
the land. Where use of water is permitted to affect the water itself, it can 


have a very great effect on all subsequent users, of both land and water. 


Industries using water may contaminate it to the extent that subsequent 
use is impractical. This contamination may vary from extreme and obvious 
pollution by such things as cheese or canning factory wastes, to the less 
obvious and more subtle effects of cattle watering causing turbidity and silta- 


tion, or the deposition of sawdust and bark from river drives reducing fertility. 


All persons must be assured equal right to clean water. Multiple land use 
then must require persons using water to return it to the water course in an 


ivy Ait ea! 
improved, if not,its original state. Control of water must remain in the Crown. 


Where unwise forestry or agricultural practices occur, the effects on water 
(both free water and ground water) may be disastrous. Stripping of forest 
cover from stream banks and entire water-sheds can lead to complete altera- 
tions of water conditions, which in many cases are disastrous, not only to the 
wildlife but to agriculture and forestry, and even to the land itself. It is nec- 
essary then that Crown-controlled protective forests be established on all 
watercourses in order to assure proper maintenance of natural watercourses. 
Where particular problems of drainage are encountered, planned alteration of 
the water-course can be carried out without serious difficulty. Provision must 
be made of course for adequately controlled access to water for farm live- 


stock. 


D. The Scope of Planning for Wildlife Land Use 


Planning for wildlife use must take many factors into account. Quality 
and quantity of wildlife as well as demand all have a very great bearing on 
wildlife use. Planning on district, regional and provincial levels is required 
to assure that provision is made to supply the quality and quantity of non- 
commercial wildlife crops required. Shortage of certain types of wildlife 
which may result from lack of pre-planning can have a large bearing on tourist 
development. On one hand, the result can be a reduction in tourist trade 
(species is abundant elsewhere) and on the other hand, the result can be an 
increase in tourist trade (species scarce and much sought after). Also, lack 
of advance land-use planning may result in extreme pressures to change from 


one species to another. Such changes, if extensive, can result in almost total 
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elimination of species, and such has been the case to a considerable extent 
in Southern Ontario, where many good speckled trout waters have been heavily 
developed with cottages. Cottagers generally desire mid-summer fishing 
which speckled trout do not provide, consequently there is a demand to intro- 
duce other species into the water. Once this stage is reached, little can be 


done to retain the trout water. 


Pre-planning, to provide a minimum of public trout fishing, appears to 
involve the restriction of cottage development on the waters required and suit- 


able for speckled trout. 
E. The Integration of Wildlife Land Use into the Multiple Land-Use Plan 


The multiple use of land, of necessity, must permit and require compati- 
ble land uses. Minor alterations in the major use of land may greatly increase 
the prospects of additional types of use. The affects of wildlife on agricul- 
ture and forestry must be considered in wildlife-use planning, as they may in 
some instances be highly undesirable. Examples of this type of problem are 
common. Browsing by big game animals frequently interferes with normal 
forest regeneration and where over-abundant, the result can be highly undesir- 
able. Small game, too, may create problems as demonstrated by the effects of 
jack-rabbits on orchard crops. The wildlife which a specific land-use area 
produces, must also be evaluated in the light of its effect on adjacent areas. 
Wolves, living in the forests surrounding the little clay belt, apparently have 
a depressing effect on the sheep raising industry on that clay belt. Elk are 
undesirable in the forests adjacent to farming areas because they can transmit 


the sheep liver fluke. 


Wildlife use then must be modified to suit the major land uses of anyarea 
except perhaps where it is itself the major land use. For this reason in most 
areas its development will depend entirely on the development of the other 
uses. In some cases, the objective will be to increase the population of one 
species, and at the same time reduce the population of another. There will, of 
course, be cases where particular individuals of any species must be removed 


because of undesirable traits. 


Probably the most effective means of controlling populations is that of 
controlling habitat. Where production is high (suitable environment) hunting 
and trapping can provide the desired control and at the same time provide much 
recreation. Wherever possible, control should be carried out by manipulation 
of the harvest (hunting, fishing, trapping) and this should be done by the hunt- 
ing and fishing public. 


97 


| Se The Detailed Description of Areas Shown on Wildlife Land-Use Plan 
(Map No. 10) 


Apart from the urban and recreational areas, where concentrations of 
human populations do not permit the optimum development of wildlife land use, 
all the blocks of the Glackmeyer Development Area have been rated as areas 
of primary wildlife land use. This rating is based on the premise that, since 
all the blocks (with the exception of the wet lands) have a high proportion of 
the most biologically productive lands in the region, each area is capable of 
producing a specific type of wildlife equal to that produced by any area in the 
region. The specific type of wildlife land use will vary from block to block, 
depending upon the major land uses of the block, but each will merit a primary 
rating within a regional classification. The accessibility of the entire area 
for the purposes of harvesting the wildlife crop is also an important factor in 


rating these areas as primary wildlife areas. 


Although wet lands are biologically less productive, these areas are in- 
cluded in the primary areas; since being of relatively small extent, they may 
be considered part of the primary production area. At the present extensive 
level of wildlife land use these areas are differentiated from one another on 
type rather than on quantity of production. Large areas of wet lands, however, 


could not be rated as areas of primary wildlife land use. 
(1) Protective Forests and Water Access Areas 


As has been pointed out, surface and ground water are of major concern to 
all types of land use, and in order to assure minimum disturbance of natural 
water courses, Protective Forests have been recommended. The primary func- 
tion of these forests is protection of stream and river banks, reduction of 
erosion, retention of water (where this is desired), and public access to the 
water courses. These forests can be primary wildlife-use areas with little 


interference with their intended purpose of protection. 


The type of Crown wildlife management that can be carried on in these 
protective forests will be determined largely by the primary land use on adjac- 
ent areas, in as much as the wildlife thus produced must be compatable with 
the land use on these adjacent areas. 

It is realized also that any part of this protective forest may be set aside 


for primary recreational use in the future. 
(2) Wet Land Areas 
These areas, as has been outlined in the Forest Land-Use Plan, are of 


limited use. They can, however, provide considerable habitat for some types 


of big game (particularly moose), provided they are associated with other suit- 
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able types of range. Whether or not the small isolated stands of timber should 
be harvested or left for wildlife use will depend upon their value as part of 
the over-all wildlife habitat. These isolated stands possibly will mean the 


difference between some wildlife use and no wildlife use of the wet lands. 


Consideration must be given these areas then from a wildlife-use point 
of view with a strong possibility of wildlife becoming the major or primary 


use. This, of course, depends upon many factors (species, associated use 


areas, etc.) and will be a problem for the local manager to solve. 


Although the wet lands of the clay belt are areas of low biological activity, they 
have a limited potential for wildfow! and fish production. This potential is probably 
not attained by nature’s management, hence wet land could likely be more fully deve- 


loped by wildlife management. 


(3) Forestry Units 


Forestry units, established primarily to produce forest crops, will contri- 
bute significantly to the wildlife use of the area and will undoubtedly be the 
major public hunting grounds. Crown control of both wildlife and forestry use 
should permit close integration to provide the best multiple use. Where con- 
trol of certain animal populations is required (e.g. depredations of snowshoe 
hare in forestry plantations), first consideration should be given to affecting 
this control through public use (hunting, drives, etc.). Maximum public use of 


wildlife crops available from these areas is essential. 
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(4) Crown Forests Associated with Undeveloped Agricultural Land 


Wildlife use of these areas will be determined largely by existing local 
conditions. Several important factors should be considered in the use of these 


areas. 


(i) Much of the undeveloped land in the study area is patented, 
and although abandoned, cannot be managed by the Crown 
under existing legislation and policy. However, proper man- 
agement of adjacent Crown forests could quite possibly in- 
crease wildlife use over not only the Crown forest areas, but 


the adjacent undeveloped agricultural land. 


(ii) Wildlife is a relatively short term crop, in relation to timber, 
and indeed is often a product of only one stage of growth of the 
forest. On areas where time will not permit one forest rotation, 
it is quite possible to harvest considerable crops of wildlife, 


depending, of course, on the type of wildlife use desired. 


(iii) Wildlife land use on these Crown forests can have little ad- 
verse effect on adjoining lands, and hence a less restricted 


type of use is envisaged. 
(5) Crown Forest Associated with Developed Agricultural Land 


These areas of Crown forest, generally small and scattered throughout 
the agricultural area, will require wildlife use which is compatable and sup- 
plementary to the wildlife use of the agricultural lands. For certain types of 
use they may well form the nuclei for management schemes designed to in- 


crease wildlife use of farm lands. 


(6) Primary Agricultural Land 


Most of this land is patented, and the type of management required to 
produce maximum wildlife use will of necessity be extension rather than 
Crown management. This applies to the majority of wildlife management on 
agricultural land, with two major possible exceptions, namely, control of 


nuisance species, and introduction of desirable species. 


The type of wildlife use possible on these farm lands will be determined 
almost completely by the type of agriculture being practiced. 


(7) Water Areas 


Wildlife use of the water areas will be dependent largely upon the plan- 


ning done over large areas (e.g. the Cochrane Clay Belt). It is necessary that 
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a complete analysis of types, quality and potential of waters be carried out 
and development of wildlife use must be based on this analysis. 


Crown control of all water use is necessary, and this control must be 


sufficiently close to assure good water is available to everyone. 


G. Conclusion 


In conclusion, it should be stressed that in all the study area, of greatest 


importance is the provision for adequate means (access) of using the wildlife. 
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SECTION V 


THE RECREATIONAL LAND-USE PLAN 


A. The Objective of the Recreational Land-Use Plan 


‘Recreation is the creative use of leisure time. Leisure, in the life of 
any individual, is that segment of time which is separate and apart from the 


time spent as necessary to meet the material needs of himself and his family. 


‘Recreation connotes all that is recreative in the individual, the commu- 
nity and the nation. In this sense it is broader than the ‘‘physical activity”’ 
concept. It includes mental and spiritual expression. Recreation should 
allow for gratification of the nearly infinite variety of tastes and predilections 
so far as that gratification is consistent with the best sustained use of the 


nation’s resources.’’* 


The Recreational Land-Use Plan (see Map No. 10) does not attempt to 
present in detail all of the many phases of recreational land use which are 
included in the broad concept outlined above. Only brief mention will be made 
of the aesthetic use of land. That phase of recreation which is derived from 
the wildlife use of land has been more fully discussed in the Wildlife Land- 
Use Plan (of the preceding section). The Recreational Land-Use Plan deals 
mainly with the “‘physical activity phases’’ which are provided for by provin- 


cial and local parks, summer resorts and picnicking areas. 
B. The Provincial Parks Program 


The need for recreational facilities has developed during this century as 
one of the first principles of a ‘“‘full life’’. The 40-hour week and a higher 
standard of living have promoted the desire in the average citizen to own a 
cottage or to spend his vacation sightseeing across the country by means of 


car and trailer or tent. 


It must be assumed that the responsibility for the provision of recreation- 
al facilities rests with the province. Since alienation of land from the Crown 
results, in most cases, in a sharp curtailment of any further public use of that 
land, the province must provide for public recreation and include it in any 


multiple land-use plan under consideration. 


* Paraphrased from ‘Recreational Use of Land’’, Part XI of the Report on 
Land Planning, U.S. National Resources Planning Board, Washington, 1938. 
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To meet the need for increased recreational facilities, the Division of 
Parks was formed within the Department of Lands and Forests. Since the in- 
ception of this new division in 1954, eighty-two provincial parks are now in 
operation or under development. These parks are all relatively large areas of 
at least 500 acres. Thus, before planning the recreational use of land within 
the confines of the Glackmeyer Development Area, mention should be made of 


the Provincial Parks Program within the Cochrane Clay Belt. 


Camping and picnicking facilities in these parks will, to a large extent, 
meet the needs of the Glackmeyer community. The nearest park, Greenwater, 
comprising 11,000 acres and 25 miles from Cochrane, will provide up to 200 
camping units and picnicking facilities for 200 to 300 people. This develop- 
ment will go forward, dependent upon provincial and district needs. Another 
provincial park, Kettle Lakes, is 50 miles from Cochrane and comprises 2,472 
acres. Development in Kettle Lakes Park is better advanced and this year 
(1958) should provide facilities for 200 campers and 200 picnic parties. An 
additional reserve of 40,000 acres in the Little Abitibi Lake area will provide 


7 fa ce when 
further recreational facilities where needed. 


C. The Recreational Use Capability of the Land in the Glackmeyer 


Development Area 


Recreational areas providing for the maximum expression of ‘‘physical 
activity’’ are limited in the Glackmeyer Development Area. Clay Belt land 
does not lend itself too readily for recreational development of this type. A 
limited amount of hunting and fishing, as forms of recreation, have been pro- 
vided for in the wildlife portion of the plan. For summer resorts, the public 
seems to favour a sand-forest-water type of terrain. The study area has many 


combinations of forest and water but lacks the complement of sand. 


Loca fiance 


Therefore, within the study area any reservations for,purpose will be of a 
minor nature (in comparison with the development anticipated for a provincial 
park) and will serve the public for picnic areas, cottage development and in 


the recreational sense of hunting and fishing. 
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Although ‘the clay belt does not lend itself too well to the coventional recreat ion- 


al activities, a limited number of summer resort areas (both established and potential) 
are available on lakes of the clay-capped kame landtype as illustrated here, and more 
particularly on the esker-outwash-kettle lake sand plains which occur in various parts 


of the clay belt. 


D. The Detailed Description of Areas Shown on the Recreational Land-Use 
Plan 


Three types of areas have been designated as primary recreational land- 


use areas, namely:- 


(1) Cottage site development areas, 
(11) Parkettes and other local use areas, 


(111) Water areas. 


In the first two of these, wildlife land use cannot be established ona 
primary level because of the concentration of human populations on these 
areas. On most of the water areas, however, wildlife land use is esseritial to 
their development for recreation. Hence these areas are placed under wildlife 
on the map and are discussed more fully in the text of the Wildlife Land-Use 
Plan. 


Recreational land use is secondary on the remaining blocks designated as 


primary wildlife land-use areas. In the following discussion these are grouped 


according to whether agriculture or forestry is the major land use. 
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(1) Cottage Site Development Areas 


The land surrounding Silver Queen and Eastford Lakes has been recom- 
mended for cottage site development. A considerable portion of the eastern 
banks of Silver Queen Lake has already been developed. Within the exception 
of the parkette areas, as shown on the map, the remainder of the shorelines on 


the two lakes should be held as recreational reserves. 
(2) Parkettes and Other Local Use Areas 


These are areas which are to be permanently reserved and developed for 
public use. Most of the selected areas are parkettes located on rivers or 
lakes. A specific use of public areas, such as these, is to provide access to 


navigable portions of the rivers. 


A part of the local use areas immediately north of Cochrane could provide 
a suitable supplement in the Cochrane Town Parks. The remainder should be 


preserved for a wildlife sanctuary with nature trails. 
(3) Water Areas 


As mentioned above, these are areas in which both wildlife and recrea- 
tional land uses are primary. They have been listed initially under the Wild- 
life Land-Use Plan since wildlife is essential for recreation on many of these 


areas. 


Several of the lakes in the Glackmeyer Development Area are suitable for 
speed boating, and portions of the Abitibi and Frederickhouse Rivers are suit- 
able for motor boats and canoes, since rapids occur only at intervals. The 


water areas also provide recreation through hunting and fishing. 
(4) Forests and Wet Lands 


Most forests (both protective and production forests) now provide for 
minor recreational land uses such as hunting. Many of the protective forest 
areas will in time have a major recreational land use such as cottage site 


development. 
(5) Fully and Partially Developed Agricultural Land 
A pattern of fields and forests is a favourable environment for many up- 
land game species. Consequently, hunting is an important recreational use of 


these areas. 


Landscaped homesteads and fence rows, a feature which enhances the 


recreational use of many farm communities, is developed to a very small de- 
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gree-in the Glackmeyer Development Area. The development of a northern 
type of farm landscape would not only provide a fuller life for the residents of 
the community, but would enhance the attraction of tourists to the Northern 
Clay Belt. 
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SECTION VI 


THE RECOMMENDED MULTIPLE LAND-USE PLAN 


A. The Nature and Objective of the Multiple Land-Use Plan* 


An evaluation of the capabilities of the land of the Glackmeyer Develop- 
ment Area in the light of present and prospective land uses indicates that a 
combination of land uses, rather than a single land use, is most desirable for 
this area. Although there are local areas which are recommended for primary 
agricultural development, agriculture will be the major but not the only land 
use. In most of these blocks, forestry will continue to assume a prominent 
role (co-major or sub-major). Furthermore, these agricultural blocks occupy a 
relatively small proportion of the total settlement area. Consequently, for 
many years to come, the proportions of their total revenue which the rural 
residents of the Clay Belt will receive from farm crops will not be much great- 
er, if as great, as that received from forestry. Thus the settlement area as a 
whole will continue to be characterized by a farm-forestry or other type of 


combination economy. 


The objective of a Multiple Land-Use Plan for the settlement areas of the 
Clay Belt is to establish areas (called blocks) which are differentiated on the 
proportion of farm to forestry development which is recommended for that 
specific area. Since the objective of this report is to determine the extent 
and rate of agricultural development, areas with moderate to high agricultural 
potential are first rated in terms of agricultural development, while areas of 
low agricultural potential or areas more urgently required for other uses are 


rated according to major uses other than agriculture. 


In order to ensure a satisfactory balance in resource use, recommenda- 
tions have been made to reserve areas for wildlife and recreational land uses. 
In addition, both of these uses have been superimposed upon agricultural and 


forestry uses in the remaining areas. 
Thus the Multiple Land-Use Plan is an integrated summary of the Agri- 


cultural, Forest, Wildlife and Recreational Land-Use Plans presented in the 


preceding sections. 


Boa-ort'The Integration and Rating of Land Uses Within and Between Blocks 


The basic consideration in the present study was to establish reserves 


for agricultural development in order that forest management may be initiated 


* See Research Supplement VI, page 206, for definitions and discussion of 


principles and methods. 
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on lands with the very best forest potential as close as possible to transporta- 
tion and labour sources. Four blocks have been established according to 
their relative value within a scheme for progressive agricultural development 
in the Cochrane Clay Belt. All of these occur within the area designated as 
the Clay Belt Settlement Area and correspond to the proposed four periods of 


agricultural development (see page 65), namely:- 


(i). Block A 
Primary Agricultural Development, 1960-1980 


(one-quarter forest rotation) 


(41) Block B 
Secondary Agricultural Development, 1980-2000 


(one-half forest rotation) 


(143) i) Block i 
Tertiary Agricultural Development, 2000-2060 
(one forest rotation) 


(iv) Block D 
Quaternary Agricultural Development, later than 2060 


(more than one forest rotation) 


If the immediate use of these blocks for forestry could be assured, all of 
them could be classified as primary forestry areas because of their proximity 
to roads, railroads and labour sources. However, the first three cannot be so 
classified at the present time since it. is proposed that a large proportion of 


them will be developed before a forest crop can be grown and harvested. 


The quaternary agricultural area has been classified as a primary forestry 
area, since it is probable that it will produce at least one and probably two or 
more forest crops before it.is needed for agriculture. Although a portion of the 
area is not as well suited for agriculture as Blocks A, B or C, the forest po- 
tential for the most of the block is fair to excellent (see Map No. 8) and it is 


favourably located for a restorative and sustained type of forest management. 


Lands in Blocks B and C which are of good forestry potential and are not 
required for agriculture for at least one forest rotation, constitute secondary 
forest areas. The extent of such areas is dependent upon the need for these 
lands for agriculture. Furthermore, if a decision is made to defer agricultural 


development in the entire blocks, all of the land would become primary forest 
land. 


In Block A, only sizeable areas of fair to good forestry land but of low 
agricultural potential should be considered as primary forestry land. The 
present state of forests in Block A suggests a tertiary type of forest land 
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generally, but under good woodlot management this area could support a sec- 


ondary type of forest use in addition to a primary type of agricultural use. 


Primary wildlife land use is recommended for all of these blocks. Wild- 
life, however, cannot be considered a major use for any of those blocks with 
a high percentage of developed agricultural land until an upland game species 


can be found for the north comparable to the pheasant of the south. 


Table 22 presents the proposed changes in the importance of the various 


land uses within the various blocks during specific periods of development. 


C. The Detailed Description of Blocks Shown on the Multiple Land-Use Plan 


The key to the plan (Map No.11) presents a summary of land uses recom- 
mended for each block during each period of development. Since this plan is 
an integration of the specific land-use plans presented in the preceding sec- 
tion in considerable detail, only the integrating aspects of land use will be 


dealt with in this section. 
(1) Recommended Agricultural Areas 


These are areas dominated by lands having a moderate to high potential 
(on a regional scale) for the production of either agricultural or forest crops. 
Their location and land quality do not make them (either presently or potenti- 
ally) more valuable as urban or recreational lands than for agriculture and 
forestry. A consideration of the present pattern of agricultural development 
with their location indicates their suitability for an organized scheme whereby 
(i) agricultural development may be consolidated and extended on land with 
the best agricultural potential in the Cochrane Clay Belt and with due consi- 
deration to location and state of development, (ii) all potentially good forest 


lands may be fully used for forestry until required for agriculture. 


Only Blocks A, B and C are included in this grouping since it is consi- 
dered that these and similar areas in the Cochrane Clay Belt will provide 
sufficient acreage for agricultural development in the next 100 years. Both 
farm and forestry units have been established within these blocks (see Maps 
Nos. 6 and 9). A schedule has been established which will provide for a 
progressive development of agriculture on lands with the highest potential 
relative to their location. ‘integrated with this agricultural schedule is a 
forestry schedule which provides for long-term or short-term forestry depending 
upon the present ownership and condition of the forest land, and upon the 
probable period during which it will be left in forestry. The long-term forestry 
units are shown on the Multiple Land-Use Plan. The short-term Crown forests 
are presented on the Forest Land-Use Plan (Map No. 9). The extent and con- 
dition of present forest growth within these blocks are presented on the Forest 


Cover Map (No. 7). 
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Table 22 


RATING OF PRESENT AND RECOMMENDED LAND USES WITHIN BLOCKS 


Block Agriculture Forestry Wildlife Recreation 
Block | 1910-1960 | sub-major major minor minor 
A 1960-1980 major minor minor minor 
1980-2000 | co-major co-major minor minor 
2000-2060 | major sub-major minor minor 
Block | 1910-1960 | minor major minor minor 
B 1960-1980 | minor minor co-major co-major 
1980-2000 co-major co-major sub-major sub-major 
2000-2060 | co-major co-major sub-major minor 
Block | 1910-1960 | minor major minor minor 
c 1960-1980 | minor co-major co-major co-major 
1980-2000 | co-major co-major sub-major sub-major. 
2000-2060 | co-major co-major sub-major minor 
Block | 1910-1960 | minor major minor minor 
D 1960-1980 | minor co-major co-major co-major 
1980-2000 | minor co-major co-major co-major 
2000-2060 | minor major sub-major sub-major 
Blocks} 1910-1960 | minor major sub-major minor 
E FG} 1960-2060 | minor co-major co-major co-major 
Block | 1910-1960 | minor co-major co-major sub-major 
H 1960-2060 | minor minor co-major co-major 
1910-1960 | minor minor minor major 
1960-2060 | minor minor minor major 
Block j; 1910-1960 | minor major minor minor 
K 1960-2060 | minor minor sub-major major 
Block | 1910-1960 co-major co-major minor sub-major 
Li 1960-2060 | minor sub-major | co-major co-major 
Block | 1910-1960 | co-major co-major (also urban use) 
M 1960-2060 (Urban use, major) 
Block | 1910-1960 co-major co-major minor minor 
N 1960-2060 | major sub-major minor minor 
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(2) Recommended Forestry Areas 


These are areas in which forestry is or should be the primary land use. 


There are two classes of such areas:- 


(1) Areas in which there is a high percentage of lands hav- 
ing a fair to good agricultural potential, but which will 


not be needed for agriculture for at least one forest rota- 
tion (Block D). 


(11) Areas in which there is a low percentage of lands suit- 
able for agricultural development and this percentage is so 
located along large streams that their development would 
jeopardize the successful control of erosion along the 
stream banks. These are the protective forest areas of 
Blocks E, F and G. 


Block D is divided into 19 productive forestry units, based on the capa- 
bility of the land to permanently support farm-forest workers (see Map No. 9 
and the text of Forestry Land-Use Plan). Three of these forestry units are 
located in a former settlement area and are designated as ‘interim’ to indicate 
the possibility (very remote) that these will be needed for agriculture within a 
period too short for planning a sustained type of forest management. It is 
anticipated that when a statement by the Department of Agriculture of the 
requirements for agricultural land in the Cochrane Clay Belt is examined care- 
fully, these areas may be placed definitely on a sustained type of forest man- 
agement. In this case, these would not be differentiated from the 16 perman- 
ent forestry units for which a sustained type of forest management is definite- 


ly planned at the present time. 
(3) Recommended Wildlife Areas 


Because of either their nature or of their location, or of both, these are 


areas upon which with few exceptions, wildlife is the primary land use. 


Except where recreational uses, such as boating, is highly developed 
near summer resorts, fishing, hunting and trapping are the main uses of the 
creeks, ponds, lakes and rivers. Many aspects of these uses are also of a 


recreational nature. 
(4) Recommended Recreational Areas 


The areas reserved for primary recreational use are commonly the banks 
of lakes and streams, or areas adjoining the Town of Cochrane. Included are 
cottage sites, parkettes, wildlife preserves and reserve recreational areas, 
Although these are mainly clay lands, their use for recreational purposes is 


planned since better sandy areas are not available locally. 
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RESEARCH SUPPLEMENT I 


LANDFORMS OF THE GLACKMEYER DEVELOPMENT AREA 
A. Landform, the Stable Basis for Land-Use Planning 


(1) The Definition of Landform 


Landforms are defined in terms of the relief of the land and of the geo- 


logic materials with constitute this relief. 


The relief feature most generally considered in defining landform, is the 
slope pattern, classified primarily on the basis of mode of origin of the land- 


form but with a view to indicating significant patterns of crop productivity. 


Fabric of geologic materials is the other major feature considered in the 
definition of landform. Fabric refers to (i) the size and shape of individual 
rock particles or masses, and (ii) the manner in which these particles and 
masses are aggregated. Fabric deals with the sorting and other arrangements 
of clay, silt, sand and stones within the matrix and with the degree of cemen- 
tation and compaction. Fabric of geologic materials corresponds to structure 
in soils but reflects geological, rather than soil-forming, processes. [n this 
study, the classes of fabric are based primarily on the mode of origin but with 


a view to indicating significant patterns of crop productivity. 


The landform concept is universal in application, since areas of similar 
slope patterns and similar fabric are classified as the same landform irrespec- 
tive of their regional location. Furthermore, landforms are relatively stable 
features, changes in landforms being largely restricted to stages in the geo- 
logic cycle. Because of this stability, landforms are the most suitable natur- 
al land features within which the developing patterns of physiographic and 


biotic sites may be interpreted. 


Although the landform, itself, remains the same, the patterns of physio- 
graphic and biotic sites, which may develop upon it, vary from one climatic 
to another. Thus a landform classification is not, in itself, an all-sufficing 
universal system. It is merely the stable reference base upon which changes 
in soil and vegetation types may be measured and interpreted in terms of land- 


use capabilities. 
(2) The Classification and Mapping of Landform for Land-Use Planning 
In this report, landforms are classified and mapped to indicate areas 
which are characterized by patterns of relief and materials which have similar 


and contrasting effects upon crop production in the Cochrane Clay Belt. Thus 


this landform classification is indirectly a classification of crop productivity 
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patterns. Associated with differences in relief and parent soil materials are 
all the features which constitute the physical controls of crop production with- 
in a climatic region. The relief and material patterns of landform provide the 
basis for establishing patterns of soil moisture, nutrient availability within 
soil profile types, also patterns of local climates. These are the factors 
which together control natural forest succession and which man must recog- 


nize in the management of the land. 


Thus the landform classification used in this study would not necessari- 
ly be the landform classification devised by a geologist for this area, since 
the objective of a geological classification of landform is to demonstrate mode 
of origin and stratigraphy rather than land-use patterns. Nevertheless, it is 
features of the landform and not of land use which are the criteria used in the 
initial definition of the types. The interpretation of these types for land-use 
purposes is accomplished through the superimposition of landtypes and phy- 


siographic sites upon the landform base. (See Research Supplement II,pages 
124 to 132 also Research Supplement III pages 150-158). 


B. General Statements Concerning the Landforms of the Glackmeyer 
Development Area 


(1) The Landform Province 


The Glackmeyer Development Area is part of the Clay Belt of Northern 
Ontario and Quebec. In Ontario it lies chiefly in the District of Cochrane and 
in Quebec it is located mainly in Abitibi County. It is a gently sloping plain, 
dominantly of clay materials, but broken by the following features:- 


(1) Plains and trains of sand and gravel, 
(ii) Bedrock outcrops, 


(111) Peat swamps and muskegs. 


The surface clay deposits are not generally post-glacial lake deposits, 
although they are frequently so classified. Shoved varved and homogeneous 
tills constitute a greater proportion of the surface deposits than do the undis- 
turbed varved clay and silt of the most recent post-glacial lake. 


The lime content of these varies from one part of the Clay Belt to an- 
other. In Ontario there are three classes, namely:- 


(1) Moderate lime, occurring in a limited area around Lake 
Abitibi, 


(11) High lime, over most of the eastern part of the Cochrane 
District, 


(111) Very high lime, in the western and northern part of the 
Cochrane District. 


113 


(2) The Origin of the Landforms of the Glackmeyer Development Area 


The majority of the materials comprising the landforms of the Glackmeyer 
Development Area is of glacial origin. Deposits of recent origin include 
accumulations of peat, widely distributed throughout the area, and extremely 
local areas of alluvium. Although the surface deposits are of late-glacial and 
post-glacial origin, the surface relief reflects, to a considerable degree, un- 
derlying formations, namely glacial deposits of early glacial periods and bed- 
rock of the Precambrian era. The origin of the landforms of the Development 
Area was considered in this study only in as far as it was helpful in class- 
ifying and mapping land areas which are characterized by similar patterns of 
effective relief and material. Most of the ice-laid materials differ from ‘typi- 


cal’ till in the following ways:- 


(1) Clay and silt, stone-free, or relatively so, is the domin- 


ant texture. 


(ii) Many of the stones are rounded. 


(111) Lenses or broad sheets of distorted or shoved varves are 


prevalent. 


These features suggest that the last glacier in the area overrode broad 
lacustrine and glaciofluvial deposits and derived its load largely from these 


lake-laid clays and stream-laid sand, gravel and boulders. 


Areas of more typical clay till occur which is characterized by a hetero- 
geneous mixture of silty clay in which stones are imbedded, which vary in 
size from small grit to large boulders, and a large proportion of which are 


angular in shape. 


Three main types of till are considered to be of significance in crop 


production, namely:- 


(i) Impermeable basal till (lodgment till), 


(11) Moderately permeable shoved varved silty clay till (en- 
glacial till), 


(iii) Somewhat permeable dumped silty clay loam till (ablation 
till). 


Basal till originates when materials are pushed into place by an advanc- 
ing ice sheet. F.R. Flint in ‘‘Glacial and Pleistocene Geology’’, 1957, class- 
ifies this as lodgment till. If these materials have a relatively high clay con- 
tent, the resulting deposit has a massive structure which is almost imper- 
meable to water and root penetration. Consequently, basal till occurring close 


to the surface has a profound effect upon crop production. The deposits of 
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shoved varved silty clay till are dervied from beds of varves. These varves 
are alternate layers of silt and clay which represent summer and winter de- 
posits in a glacial lake. These beds have been warped and distorted, either 
by the overriding of the ice or by having been actually picked up by the ice 
and carried by it either within or on top of the ice sheet. Such deposits are 
somewhat more permeable than undisturbed varved clay and silt due to the 


irregularity of the layering and included lenses of heterogenous till. 


Somewhat permeable dumped (ablation) silty clay loam till originated 
wherever the glacier load was derived from an earlier till or of materials 
which, though of lacustrine and kame origin, had subsequently been thorough- 


ly mixed, 


Sand and gravel deposits laid down by streams flowing through over or 
away from the melting glacier depesits are known collectively as glaciofluvial 
deposits. These include’ broad cone-shaped hills (kames), narrow knife- 
shaped ridges (eskers), and broad sand areas, outwash_ plains often with 
small kettle-like deposits. In the Glackmeyer Development Area most sand 
and gravel deposits are of an earlier glaciation since they are covered with 
clay till. There is sufficient evidence to assume that these are long trains 
consisting of a series of kames connected by eskers, ridges and outwash 
plains. Since it is generally in the kame areas that the sand and gravel ap- 
pear near the surface, this landform is used to name all areas which are influ- 
enced by underlying glaciofluvial sand and gravel regardless of their specific 
form. These glaciofluvial trains of sand and gravel occur at intervals from 


two to seven miles. 


The relief which characterizes the glacial formations mentioned above is 
not as clearly evident in the Cochrane Clay Belt as it isin many parts of the 


world. There are a number of reasons for this, of which the following are the 


chief:- 
(i) The high proportion of the clay in the till, 
(11) The effect of the relief of the underlying deposits on the 
surface relief, 
(111) The effect of long periods of periglacial climate, 
(iv) The masking of the relief of the surface mineral soil by 
peat accumulation. 
Wa eas Although deep deposits of clay are general throughout the Cochrane Clay 
sce nelief 2 Belt and only occasional rock outcrops occur, the relief of the underlying 


5$u oe ki the Meedrock in the Clay Belt are similar to the bedrock features whick are, for the 
Tu n 2a Of the 


eine most part, exposed in the Laurentian Shield Area. In this area the prominent 
' yiwe 


features are the large, rounded rock batholiths with gently sloping sides, and 
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the long, linear and discontinuous rift valleys. The similarity of the overall 
relief of the clay plain to that of the Shield Area indicates the overlying clay 


mantle has, for some reason, assumed the relief of the underlying rocky base. 


Likewise, _in the Glackmeye evelopment Area , the outer 
cR jis ee cal, O¢ rel Evaatoh 1U2 Ive un EqpPinE of sand, 
gravel bad Apedrock, kame and 4.20: formations te a Eene tations on 


surface relief and drainage. 


The way in which the surface materials were deposited during the ad- 
vance and wastage of the ‘“‘Cochrane Glacier’’ is discussed in more detail in 
the following sections. The degree to which the underlying deposits influ- 


ence the relief and drainage conditions of these deposits is also outlined. 


C. Detailed Description of the Landforms of the Glackmeyer Development 


Area 
(1) The Landform Map 


This map (No. 1) shows a generalized picture of the location and extent 
of the landforms of the Glackmeyer Development Area. Arrows radiating from 
a centre, mark the inferred location of the buried rock bosses which were 
‘located’ through a study of the surface relief. Bosses which appear to 
have a marked influence on surface relief are indicated by solid shafted 
arrows. Those which have only a moderate influence are shown by broken 


arrows. 


It will be noted that in many cases, bosses _ are overlain by drumlins, 
in which case the bosses_ undoubtedly caused the lodgment of basal till. 
Several bosses are overlain by clay-capped kames which indicates that the 
sand and gravel drift of this landform must have been deposited originally in 
englacial streams, the beds of which were above the highest point of the 
bosses. The subsequent ice-advance deposited clay till on top of this 


sand and gravel. 


The landforms shown on the map are described in the following sections. 
The criteria used in mapping landforms were established through an integrated 
study of the significant features on the ground and of the recognition of these 


features on aerial photographs. 
(2) The Clay Drumlin ditt. & 
(a) Short Description 
The clay drumlin landform is a gently sloping area of land, generally of 


an elongated oval shape, and dominated by moderately massive basal till 


materials. 
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(b) Origin 


As the ice advanced over areas of varved clay, it picked up a basal load 
of clay. This clay was lodged on bosses and other rock ridges, or as men- 
tioned below, on elevated areas of the clay-capped kame landform. The sub- 
sequent action of the ice was to shape this clay into drumlinoid forms with 
their long axis in a north-south direction, roughly parallel to the direction of 
movement of the ice sheet. During the ablation (wastage) phase of the Coch- 
rane Advance, the drumlins were mantled with a deposit of superglacial (abla- 


tion) till usually in the form of a sag and swell deposit. 


The basal till formed during the advance of the ice sheet is the character- 
izing feature of this landform. There is little evidence of the influence of 
either underlying or overlying materials. Since it is the material (basal till) 
and not the characteristic strong drumlin relief (whale back) which defines 
this landform, it could be described more accurately, but more awkwardly, as 


drumlinoidal. 
(c) Slope Patterns and Fabric 


The drumlins of the Glackmeyer Development Area are only slightly ele- 
vated above the land which immediately surrounds them. Furthermore, their 
sides are gently sloping, hence they are often not obvious in the field, nor are 
they, in most cases, obvious from a stereoscopic examination of aerial photo- 
graphs of a scale of 4’’ to one mile. These landforms can be located from a 


study of stereoscopic pairs of aerial photographs of a scale of 1’’ to one mile. 


The fabric of the geologic materials which characterize this landform is 
the massive basal till. However, permeable silty clay loam or shoved varved 
clay and silt tills may overlie the basal till on the larger drumlins to a depth 


which renders the basal till less effective. 


The microrelief of the larger drumlins is usually that of the sag and swell 
till sheet which caps them. The relief of the smaller drumlins is usually 
smooth, though minor sags and swells sometimes occur. The configuration of 
the underlying bedrock is rarely reflected in the surface relief of the local 


drumlin. 


Broadly viewed, clay drumlins are very gently sloping areas usually lo- 
cated on the most elevated portions of very broad batholithic bosses. They 
also occyr as drumlin caps on kame and esker ridges where their slopes are 


usually more pronounced than on the batholithic bosses. 


Li? 


(3) The Clay-Capped Kame Landform 


(a) Short Description 


The clay-capped kame landform 1s usually a broadly rolling area of land, 
dominantly of clay but with local areas of sand and gravel outcrops. It is 
broken locally by short, moderate to gentle slopes which reflect the kame and 


kettle topography of the underlying sand and gravel deposits. 
(b) Origin 


During the advance of the ice sheet over the glaciofluvial kame and esker 
deposits, the flow of ice usually did not modify the relief of these areas. In 
some local areas, clay till was mixed with sand and gravel to produce a stra- 
tum of loamy basal (lodgment) till. On the sides of the glaciofluvial deposits 
and on local elevations within these areas, the advancing ice sometimes laid 
down elongated drumlinoid deposits of basal till. On other local areas (for 
example, the site of the post office in the town of Cochrane) basal till was 
lodged on the underlying gravel but was not shaped by the ice to a drumlinoid 
form. During the ablation (wastage) phase of the Cochrane Advance, clay till 
was dumped on all areas of the clay-capped kame landform which are found in 
the study area.. These deposits are sufficiently shallow, however, that the 
topography of this landform reflects the broken kame and kettle relief of the 
underlying drift. The dumped till is predominantly a loose superficial silty 
clay till, though there are local areas of relatively undisturbed shoved varves 


(englacial till). 
(c) Slope Patterns and Fabric 


The clay-capped kame landform includes only those areas where the 
underlying glaciofluvial drift is sufficiently close to the surface to assist the 
internal drainage of the overlying till or in some other manner affects their 
productivity. The parent soil material is dominantly a homogeneous silty clay 
loam, but local areas of shoved varved till, stony, loamy and silty sand, and 
basal clay also occur. Loam and silty clay loam deposits sometimes occur on 
the surface of the landform to a depth of 1 foot, and it might be expected that 
in such cases the water-laid sands and gravels would be found directly be- 
neath these surficial deposits. These deposits, however, overlie a consider- 


able depth of till which, in turn, overlies the glaciofluvial drift. 


The surface topography of the kame landform reflects the broken kame and 
kettle relief of the underlying glaciofluvial deposits. The sag and swell form 
of the till sheet often adds further to the brokenness of the relief. Hence a 
general description of the relief of this landform is an undulating terrain with 


slopes of moderate steepness. 
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The character of the relief of drumlins which were formed on the kame 
landform (shown as the DK landform on the map) is more similar to that of a 


sag and swell till sheet than to that of the typical clay-capped kames. 
(4) The Troughed Clay Plain Landform 
(a) Short Description 


This is an area of land characterized by numerous peat-filled clay troughs 
which vary from one to several chains in width and are commonly up to 10 


feet in depth and which criss-cross one another at all angles. 


(b) Origin 
Meee awe aba & mode rol) cheop ; 
feok en Aepth) overtying bedtack , ‘the mamer cn which the ice melted ONT laying down 
This_landform is-similar to the_clay drumlin landform insofar-as mode of 


aye VOLr Yen trom tanec ba thiat 


originis—concerned, although superglacial till rather than basal till is the 
these deposits must have been such that the fractures in the underlying bed- 


rock are essentially reproduced in the surface relief. 


(c) Slope Patterns and Fabric 


This landform is similar to the clay drumlin landform insofar as mode of 
origin is concerned, although superglacial till rather than basal till is the 
dominant parent soil material. The mineral soil material is dominantly a high 
lime silty clay, either a shoved varved or a typically heterogeneous till. The 
troughs are usually filled with peat. 


With regard to surface relief, several subtypes are included in this land- 


form which may be summarized as follows:- 


(1) Smooth till plains with surface relief only slight- 
ly broken by troughs. 


(11) Sag and swell deposits of till on gently undulating 
bedrock where the effect of the bedrock trough 
may be exaggerated by the sag and swell of the 
till sheet. 


(111) Sag and swell till deposits on moderately rolling 
‘bedrock where the differing vegetation cover of (a) 
the better drained swells over bedrock knobs, and ( &) 
the poorly drained sags which overlie depress- 
ions in the bedrock, produce a striking mosaic on 


the aerial photographs. 


Generally, the relief of this landform may be summarized as a dominantly 


smooth terrain with some moderately rolling areas. 
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View of a clay plain showing a trough which crosses the field in the middle 


ground of the photo. Although at present the trough does not pose serious problems 
for the farm manager, a great deal of effort was required to incorporate the peat of the 
trough with the underlying mineral soil and to break up the compact surface soil layer. 
Even today during, and for some time after, prolonged rainy periods, water collects in 
the trough, saturating the soil and reducing soil aeration. These effects are reflected 


in crop yields. 
(5) The Stream-Dissected Clay Plain Landform 
(a) Short Description 


This is a relatively smooth clay area sparingly broken by broad, shallow, 
peat-filled channels within which present streams sluggishly follow a meander- 


ing course. 


(b) Origin 


The clay materials which constitute the plain generally are part of a shov- 
ed varved till sheet which may be locally modified by the planing action of a 
post-glacial lake and by shallow deposits of varved clay and silt. 


It is probable that the shallow stream courses were eroded during the’ 
wasting-away of the ice sheet. Up to and during the xerothermic period those 


courses doubtless provided good drainage. 


As the climate became cooler and more humid, internal soil drainage be- 


came poorer and peat accumulated over broad areas. This was accompanied 
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be a decrease in the flow of run-off water and a large proportion of the stream 


courses became clogged and filled with peat. 
(c) Slope Patterns and Fabric 


The plain on which the broad, shallow stream courses have been eroded 
is a gently sloping sag and swell till plain, locally smoothed by the erosion 


and deposition of post-glacial lakes. 


The over-all gradient of the clay deposits would normally provide good 
drainage. However, the development of peat up the slopes considerably re- 
duces the area of free run-off. Since the presently peat-clogged stream chan- 


nels form a connected system which once functioned adequately, the former 
good drainage may be fairly easily re-developed by ditchiag and removal of 


the peat. 


In general, this landform is smoother than the troughed clay plain. 


(6) The Gully-Dissected Clay Plain Landform 


(a) Short Description 


This is a stream-dissected or troughed clay plain, which subsequently has 
been moderately or strongly dissected by gullies formed by streams flowing 
into large rivers whose base levels are much lower than the surface of the 


plain. 
(b) Origin 


The gullies have been produced by recent, fast-moving streams, resulting 


in a short dendritic pattern of narrow, deep gullies. 
(c) Slope Patterns and Fabric 
In the typical areas, gully erosion has proceeded to the point where very 
little of the original smooth surface of the plain remains, most of the area be- 


ing frequently broken by deep, steeply sloping gullies. 


Areas in which the plain is broken at frequent intervals, at least every 4 


mile, are included in areas mapped as this landform. 
Areas in which gully erosion occurs less frequently than at intervals of 4 


mile are generally included in a landform characterized by some other slope 
pattern, commonly the stream-dissected and troughed clay plain landforms. 
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(7) The Lower Clay Slope Landform 
(a) Short Description 


This is a depression landform. It is made up of poorly-drained lower 
slopes between clay drumlins and clay-capped kames which cannot be desig- 
nated as either of these upper slope types, since the underlying formations 
have little or no effect upon their character. Another characteristic which all 
lower slopes possess is the presence of water enriched by oxygen and nutri- 
ents (telluric water) which originates up slope and flows along the surface of 
these slopes. 


(by Origin 


These slopes have been formed by superglacial clay slumping into de- 
pressions between kames and drumlins. 


(c) Slope Patterns and Fabric 


The slopes are generally gentle on the flanks of the drumlin and kame 
areas and very gentle in the centres of the depressions. The fabric varies 


according to the associated landforms; basal till areas are common. 
(8) The Channel-Like Clay Depression Landform 
(a) Short Description 


This is a broad linear depression, usually with relatively steeply sloping 
flanks and poorly drained bottom lands. (These are associated with rift val- 
leys in the bedrock which are shown on the Landform Map (No. 1) by broken 
lines.) 


(b) Origin 


These broad, generally deep, depressions in the clay till sheet have been 
described by the author, in the past, as channels formed by streams of melt- 
water flowing from the wasting ice sheet. Scattered shallow deposits of sand 
and gravel do occur in some of these depressions, suggesting that they may 
have been used by streams larger than those which now occupy but a small 
part of the valley bottom. 


However, it has been impossible to piece these depressions together into 
a satisfactory periglacial drainage system. A more logical explanation of their 


origin has arisen from the following observations:- 


(i) The relief pattern of these depressions resemble that of 


the rift valleys found in areas of Precambrian bedrock 
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covered with shallow drift. The sides of the depressions 
are roughly parallel and continue in a comparatively 
straight line for some distance, often for several miles at 
least. Two or more depressions intersect at angles which 
suggest the geometrically formal pattern of faulting rather 


than an informal erosion pattern. 


(ii) On the edge of these depressions, bedrock outcrops have 
been found which have perpendicular sides, approximately 


parallel to the linear side of the depression. 


Accordingly, it is postulated that these channel-like depressions occur 
where the rift valley in the bedrock has not been completely filled with glacial 
drift. This landform is another feature suggesting that the irregularities of the 
underlying bedrock were not smoothed out by the deposits of the glacier and 
the post-glacial lakes. The reasons for this are not known. [It is suggested, 
however, that the bedrock depressions were filled with ice which the glacier 
overrode, and on top of which it deposited the till sheet. When this ice finally 
melted, perhaps during the xerothermic period, the slumped till sheet only 
partially filled the rift valley. 


(c) Slope Patterns and Fabric 


The central portion lying over the rift valley, 1s usually a shallowly de- 
pressed valley in cross-section and almost level in longitudinal section. 
From this central portion the land generally slopes gently upward to the level 
of the surrounding clay plains. When the channel-like clay depression land- 
form is associated with the clay-capped kame landform, for example in the 
area where Clute Creek crosses the Cochrane-Clute Road, it occurs as a much 
deeper valley. The fabric of the geologic material ts dominantly a homogene- 
ous clay till, although there are areas in which this clay is covered by loamy 


till and partially sorted sand, gravel and clay materials. 
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RESEARCH SUPPLEMENT II 


LANDTYPES AND PHYSIOGRAPHIC SITES OF 
THE GLACKMEYER DEVELOPMENT AREA 


A. Landtypes and Physiographic Sites Provide the Detailed Physiographic 
Basis for Land-Use Planning 


Landtypes are areas having a relatively narrow range in texture and pe- 
trography of parent soil materials within a climatic region. Landtypes are 
subdivided into subtypes on the basis of the slope and fabric patterns dis- 
cussed under landform (Research Supplement I). These are again subdivided 
into physiographic site types on the basis of classes of soil moisture, depth 
over bedrock, and ecoclimate. 


Regional climate and vegetation interacting with landform features have 
produced the pattern of physiographic sites shown on Map No. 2. 


These physiographic features (combinations of landform and _ climate) 
provide the frame of reference for evaluating crop productivity and land use. 
Thus physiographic site types are the basic units within which and between 
which comparisons can be made regarding differences in the development of 
natural forest succession and differences in the effect of management on crop 
production. See pages 43 to 47 for elaboration of this principle. 


The vegetation aspect of site will be discussed in Research Supplement 


V. 


Since the effect of regional climate upon the development of vegetation 
on the physiographic sites of an area will vary with differences in the local 
climate and landform features of these sites, effective climates must be gaug- 
ed by a study of the development of vegetation on specific physiographic 
sites. Areas which have a narrow range of effective climates, determined in 
this way, are known as site regions. The boundaries of site regions are so 
established that (i) within any site region, the effect of climate is such that 
the development of vegetation through all its stages in succession is relative- 
ly uniform upon any given physiographic site, and (ii) that this development 
differs from the development on a similar physiographic site in an adjacent 
region. In demonstrating this theory, site regions have been described on the 
basis of the climax or most stable vegetation which occurs on nine physio- 
graphic site classes (a combination of 3 ecoclimate classes with 3 soil mois- 
ture classes).* 


* G. A. Hills, ‘‘Field Methods for Investigating Site, A. The Detailed Site 
Description Form’’, October, 1954. 
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B. The Classification of Regional and Local Combinations of Climate and 


Landform Features 


(1) 


(i) Regional-Climate 


As stated above, regional climate has been defined for forest site re- 


search in terms of its effect upon the development of forest succession on 


various landform features. 


The Glackmeyer Development Area is located in, 


the Lake Abitibi Site Region of the Province of Ontario (Site Region 3E)* 
The climax forest types which occur on the nine physiographic site classes 


of this region, which is summarized in Table 23, illustrate the variations in 


the effect of regional climate upon the development of vegetation. 


Table 23 


CHARACTERISTIC FOREST ASSOCIA TIONS OF SITE REGION 3 


Physiographic Site Classes 


Ecoclimate 


Hotter 


than 
Normal 


Normal 


Colder 
than 
Normal 


Soil Moisture 


Dry 

Fresh and 
moist 

Wet 

Dry 

Fresh and 
moist 

Wet 

Dry 

Fresh and 
moist 

Wet 


Climax Forest Type 


Jack Pine, Black Spruce 


White, Red and Jack Pine, 
White Spruce 


Balsam Poplar 
Jack Pine, White Birch 


Balsam Fir, White Spruce, 
Aspen and Balsam Poplar 


Black Spruce, Balsam Fir 


Black Spruce, Larch 


Black Spruce, Larch 


Mosses, Lichens 


* G, A. Hills, A Ready Reference to the Description of the Land of Ontario 
Ontario Department of Lands and Forests July 1959. 


and its Productivity. 
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(2) Soil Materials 


Broad soil material classes for Ontario have been established. This 
classification is based on (1) the texture of the fine skeleton of the parent 
soil material, and (11) the petrography class of (a) the coarse skeleton, and 
(b) the rocks from which the fine skeleton has been derived. The petrography 
classes have been established to indicate the availability of nutrients to 
plants under various conditions of geologic and soil weathering, rather than to 


indicate the mineral constituents of the coarse skeleton. 


Research Supplement [ indicates that the variations in the texture of the 
inorganic parent materials of the landforms of the Glackmeyer Development 
Area range from heavy clay through silty clay, which is dominant, to a light 
clay loam. Because these variations do not greatly affect crop production or 
vegetative succession in this area, and in order to avoid excessive detail, 
one textural class, a clay, has been recognized. As mapped, this is in effect 
a pattern of texture classes. [In addition, one class of organic parent soil 
material has been recognized. The petrography class of the clay is rated as 
high lime, the organic material as an acid peat. Hence the landtypes of Site 
Region 3 which occur in the Glackmeyer Development Area are (1) the Coch- 
rane landtype, a high lime clay of poor structure, and (11) the Jessop landtype, 


an acid peat. 
(3) Relief 


A general description of the relief of the landforms of the Development 
Area is given in Research Supplement I. Further discussion of relief may be 
found below, under the heading of ecoclimate, in which the combined effects 


of relief, parent soil materials and vegetation are discussed. 
(4) Soil Moisture 


The soil moisture regime classification is designed to indicate soil mois- 
ture conditions, both in time and space, which reflect major variations in re- 
lief and parent materials within each climatic region. On such combinations 
of relief and parent material, significant associations of vegetation and flu- 
ctuations in soil moisture may be recognized. Soil profile development is an 
excellent indicator of soil moisture regime within each climatic region. How- 
ever, because the rate of soil profile development varies with factors other 
than soil moisture (e.g. type of humus as controlled by type of forest or other 
cover), profile development must be used in conjunction with these factors to 
assess soil moisture regime ratings. An eleven class moisture regime scale 
has been established which covers the full range of soil moisture conditions 


of a region. 
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Diagram 3 illustrates the soil profile development and humus conditions 
which are associated with the moisture regime classes which are found on 
moderate to high lime clay and silt with poor structure. It will be noted that 
humus conditions, or more particularly the accumulation of raw humus and 
peat, are considered in combination with soil profile development. Severe 
fires and disturbances by man have altered the humus conditions of extensive 
OF this Reqhen. Sites buch have been alte nga pi lis Et arbances , tha Cha. AACE | 


character of the eps ‘soil horizons is the criterion for assessing the soil 


moisture regime and productivity rating. 


To map the patterns of soil moisture conditions of the landtypes of the 
Development Area, the following grouping of moisture regime classes has 


been used:- 


Moisture Regime 


Symbol uiinbiw Clas spooks, 
f 1, 2 and 3 
tf 3 and 4 
m 45, G 
tm 6 and 7 
Ww 1528393 
s 9 


(5) Ecoclimate 


Ecoclimate, the climate which actually regulates the growth of vegeta- 
tion, is the local surface climate of the atmosphere extending from the rooting 
zone to a few feet above the tops of trees. Ecoclimate, in its potential as- 
pect, may be gauged from a study of local landform features, of which the 
combined features of relief and permeability of geological materials are the 
most significant. A reference point within the regional scale, which allows 
for comparison between regions, is the normally effective relief class. This 
is defined as that gentleness of relief which, when associated with normal 
materials having normal retention of water and a normal supply of effective 
chemical elements, permits the regional climate to be normal in its effects on 


the development of soil profile and vegetation. 


In general, the structure of the Cochrane clays does not permit the free 
movement of water and air through the rooting zone and thus reduces the ef- 
fectiveness of the regional climate unless this is offset by favourable relief. 
This slowly permeable structure is dominant on the drumlin, the troughed till, 
and stream-dissected landforms. [t also occurs locally on the clay-capped 
kames in areas dominated by heavy basal till. Generally, however, the ‘dump- 
ed’ superglacial or englacial till of these kame areas contains a high percent- 
age of sand, gravel and stones and its more permeable structure permits water 
and air to move with greater freedom, particularly if underlain by sand and 
gavel a few feet from the surface. 
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There are two main types of relief which increase the effectivity of re- 


gional climate:- 
(i) broad valleys with good air drainage, 


(ii) elevated ridges with favourable aspects 


and internal soil drainage. 


Thus areas of the clay till plains which are dissected with steep sloping 
gullies will have a warmer than normal ecoclimate along the banks of the 
Abibiti and Frederickhouse Rivers. Local areas with favourable aspects on 
the larger drumlins will likewise have a warmer than normal ecoclimate. 
These ecoclimates, however, occur most generally on those areas of the clay- 
capped kames where both the type of geological materials and the relief are 


combined to render regional climate more effective. 


Ecoclimates which are normal for the site region are common on the 
larger drumlins as well as on a considerable portion of the clay-capped kame 


areas. 


The colder than normal ecoclimates are characteristic of the muskegs 
and black spruce flats and frequently extend over a large proportion of the 


smooth moist areas of Cochrane clays. 


C. The Physiographic Site Patterns which Characterize the Landtypes of the 
Glackmeyer Development Area 


Physiographic sites, patterns of which characterize landtypes, are com- 
monly classified by the features of soil moisture, ecoclimate and depth over 
bedrock. However, patterns of moisture regime are the only features used to 
show subdivisions of the landtypes on the maps which accompany this report. 
Patterns of ecoclimate may be inferred from landtype classifications, parti- 
cularly if slope and fabric patterns are mapped and described. Since bedrock 
seldom occurs close enough to the surface in the Development Area to influ- 
ence crop productivity, further reference to this feature in the description of 


the area is not necessary. 

The following descriptions are presented with a view to show how pat- 
terns of soil moisture and ecoclimate are related to the various landtypes. 
Detailed discussions of soil profile development and the soil. profile patterns 
associated with combinations of all the physiographic features are presented 
in Research Supplement III, pages 133-158. 

(1) Physiographic Sites of the Cochrane Kame Landtype 


Normal ecoclimates are dominant on this landtype. However, as discus- 


9 


sed in the above section, the proportion of warmer than normal ecoclimates 
within this landtype is greater than that of any other landtype occurring in the 
Glackmeyer Development Area. These warmer than normal ecoclimates occur 
most frequently on those aspects of the steeper slopes which are exposed to 
warm and drying air currents. Small areas of colder than normal ecoclimates 


occur on the lower slopes, depressions and potholes. 


The sites of the Cochrane kame landtype are dominantly fresh. Accord- 
ingly, on undisturbed sites, zonal soils and climax spruce-fir-intolerant hard- 
wood forest types develop. Moist sites may occur locally on lower slopes and 


wet sites are found in local sags and potholes.See pages 44-46, 153. 


The potential nutrient level of the geologic materials is moderately high. 
Where soil. weathering has reduced the calcium concentration below the toxic 
level and where the release of nutrients is maintained by humus decomposi- 
tion the available nutrient level is at the optimum for the landtype. However, 
when these soils are cleared for agriculturalcrops,the available level of nutri- 
ents is moderately low because of the intense weathering of the leached (A2) 
horizon. A good humus must be built up by farm practices in order that there 
is a good supply of nutrients for the farm crops. A more detailed discussion 
of nutrient availability is presented in Researeh-Supplement III. 
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(2) Physiographic Sites of the Cochrane Drumlin Landtype 


The gentler slopes and the relatively smaller mass of elevated land of 
the clay drumlins relative to the Cochrane kame landtype do not greatly modi-. 
fy the regional climate. Consequently, the dominant ecoclimate of the clay 
drumlins is normal for the site region. Sites with colder than normal ecocli- 
mates occur more frequently on the Cochrane drumlin landtype than onthe 


Cochrane drumlin landtype_than on the Cochrane kame landtype. 


A change in forest type on these colder than normal sites may initiate a 
change from decomposing humus to an accumulating moss humus. This, Jin 


turn, may result in poorer drainage and a still cooler ecoclimate. 


The above statements apply to those clay drumlins which are common on 
the smoother clay plains. The drumlins which cap the kames, shown as the 
DK landform on Map No. 1, have an ecoclimate similar to the Cochrane kame 


landtype. : 


The sites of this landtype are dominantly fresh, even though on the larg- 
er drumlins moist sites occur more commonly than on the Cochrane kame land- 


type. Moist areas occur locally on both the flanks and tops of drumlins. 
On those moist sites with accumulating moss humus, the actual avail- 


ability of nutrients may be less than if there were no humus accumulation 


whatsoever. 
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Because the proportion of these sites is greater,on the Cochrane kame 
landtype, the overall productivity of the drumlin landtype is less than that of 
the kame landtype. For soil type pattern see P. 154. 


(3) Physiographic Sites of the Cochrane Stream -Dissected Plain 
Landtype 


(a) Smooth Areas Dominated by Shallow Meandering Channels, 
Partially Peat Filled 


It is probable that the shallow stream courses were eroded during the 
wasting-away of the glacier. Drainage conditions deteriorated subsequent to 
the xerothermic period, owing to the gradual accumulation of raw peat on the 
area generally, and to the stream channels likewise filled with peat. They 
form a connected system and are, therefore, a potential drainage system for 
this landtype. Peat removal would be necessary in order to realize this po- 


tential. 


The ecoclimates of the sites of this sub-landtype are generally colder 
than the normal for the site region. The sites are dominantly moist, with wet 
sites occurring locally in the peat-filled channels. The actual available level 
of nutrients in these peat-covered clays is somewhat lower than that of the 


clay materials without a covering of peat. For soil type pattern see P. 155. 
(b) Broken Areas Dissected by Steep Sloping Gullies 


Since these areas are commonly adjacent to larger streams, the ecocli- 


mates are either normal or warmer than normal. 


The moisture regimes are fresh on the fringe areas along the stream bank. 
Areas between the streams are generally moist or wet. If the gully erosion is 
recent, moist and wet sites may occur on the very top of the eroded slope. 
This overhanging of wet peat soil on steep clay slopes indicates that the 


erosion of these wet areas occurred after the peat had developed. 


The potential nutrient level of the soils of this sub-landtype is similar to 
that of the meandering channel landtype under similar Gat wie peat.“"Gin’ the 
areas more recently eroded, however, the high lime parent material is general- 
ly closer to the surface and will have lesser productivity until the slopes are 
stabilized and soil leaching brings about a reduction in lime content and 


greater availability of other nutrients. For soil type pattern see P. 155. 
(4) Physiographic Sites of the Cochrane Troughed Plain Landtype 
The ecoclimates of the sites of this landtype are dominantly colder than 


normal for the site region. The sites are dominantly moist, though local fresh 


Ist 


areas often occur as narrow, slightly elevated strips adjacent to the troughs, 
and local areas of wet sites sometimes occur in the troughs. The areas of 
fresh sites, however, are seldom large enough to establish a normal ecocli- 
mate. The actual availability of nutrients is similar to that of the stream- 


dissected plain landtype. For soil type pattern see page 156. 
(5) Physiographic Sites of the Cochrane Channel Landtype 


The ecoclimates of the sites of this landtype are dominantly colder than 
normal for the site region. The moisture regime is dominantly wet with local 
areas of moist sites. The combined relative potential of effective chemical 
elements of peat and shallow peats is appreciably lower than the potential of 


the underlying mineral materials. For soil type pattern see page 157. 
(6) Physiographic Sites of the Cochrane Lower Slope Landtype 


This landtype has a limited occurrence on the lower slopes of the kames 


and drumlins. 


The ecoclimate of these lower slopes and depressions varies according 
to air drainage. Normal ecoclimates are more common here on moist and wet 
areas than on similar moisture regimes on other landtypes because of the 


better air. drainage. 


The sites of this landtype are enriched by the transport of nutrients in 
the waters which move down the slopes, hence the moist sites of this landtype 
have a higher actual availability of nutrients than the moist sites of the 


stream-dissected and troughed plain landtypes. 


For soil type pattern see page 158. 
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RESEARCH SUPPLEMENT III 
SOIL TYPES OF THE GLACKMEYER DEVELOPMENT AREA 


A. The Soil Forming Processes 


Soil forming processes are those interactions through which the combined 
effect of living organisms and climate upon geological materials produces 
change in the appearance of the surface layers of these materials. The ap- 
pearance of the surface layers prior to the establishment of vegetation re- 
flects their geological origin and is similar to that of the deeper unweathered 
layers of the same origin. However, over a period of years, the combined 
effect of living organisms and climate upon these geological materials results 
is distinctive soil layers known as ‘‘soil horizons’’. A specific set of soil 


Cie 


horizons at a given point is known as a ‘‘soil profile’’. 

Within many climatic regions, the main physiographic features which 
control the development of soil profiles are texture, structure and chemical 
composition of the parent inorganic soil material and relief. In the Cochrane 
Clay Belt, however, peat may accumulate and, underneath the peat layers, 
clay-pans may develop, on all but the extremely steep slopes. The develop- 
ment of peat and clay-pan modifies, if. not overrides, the effect of relief. 
Since both peat accumulation and clay-pan glei formation are dynamic pro- 
cesses which may be initiated on different areas at different periods of time, 
there is no consistent relationship between relief and profile development. 
For example, on some moderate slopes the formation of deep peat and clay- 
pan glei horizons have produced a wet peat site. This “‘flat relief effect’’ 
continues to operate until the peat and clay-pan layers are removed. On 
similar slopes on which the peat has not formed, the moderate relief is nor- 
mally expressed by a somewhat well-drained soil profile. Although a “‘flat 
relief effect’? may be superimposed on moderate slopes as well as on smooth 
terrain, the frequency with which the ‘‘flat relief effect’’ is superimposed 
varies according to the degree of slope within specific patterns of slope and 
relative mass elevation. For example, the rapidity and frequency with which 
peat accumulates on moderate slopes on the Cochrane troughed plain landtype 


is much greater than that on moderate slopes within the Cochrane kame land- 
type. 


B. The Taxonomic and Mapping Concepts of Soil Units and Their Application 
to Land-Use Planning 


For the purposes of soi] classification and land-use planning soil pro- 
files must be examined at three levels, namely:- 
(1) Great soil. Group 
(11) Soil Type 
(111) Soil Phase 


A Great Soil Group consists of a number of soil types having the same 
number and kind of definitive horizons. Initially, soil taxonomists attempted 
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to define ‘‘definitive horizons’’ of the Great Soil Groups in such a way that 
soil types with similar drainage conditions in the same climatic region would 
belong to the same Great Soil Group. More recently, a broad consideration of 
parent soil materials has been found to be an essential part of the classifica- 
tion. In the Cochrane Clay Belt three Great Soil Groups are recognized on 
well-drained sites because of variations in the texture and petrography of the 
parent materials (see Page 136). 


A soil type is an area of land upon which a specific type of soil profile, 
representative of the Great Soil Group, has developed upon similar parent 
materials. The allowable range in texture, structure and chemical composi- 
tion of the parent materials within each soil type is defined by the taxono- 
mist. Different parent materials will produce differences in the appearance 
of the soil profile. If these differences go beyond the definitive range for a 
Great Soil Group, another Great Soil Group is established. This integration 
of soil types and Great Soil Groups requires much time and effort on the part 
of taxonomists in order to maintain a rigid, useful classification. The tax- 
onomy of the soils of the Greater Cochrane Clay Belt is far from complete at 
present time. Some of the difficulties which will be encountered in providing 
a classification which is of practical value, as well as one which is taxono- 


mically correct, are suggested in the following discussion. 


Soil Phase is defined by soil taxonomists as ‘‘that part of a soil type 
having minor variations in soil characteristics used in soil classification from 
the characteristics normal for the type although they may be of great pract- 
ical importance. The variations are chiefly in such external characteristics 
as relief, stoniness and accelerated erosion’’ (Soils and Men, U.S.D.A. Year- 


book, 1938, page 1174). 


The practical significance of these ‘minor’ features (minor, because of 
their role in soil taxonomy rather than in soil productivity) vary from area to 
area. Some minor features which are of great practical importance in the tem- 
perate regions may have little significance in the Northern Clay Belts and 
other features may assume a role of great practical significance. In this re- 
port, soil phases have been established to indicate significant variations 
within soil type, such as the depth and type of humus, not usually considered 
as phases in other climatic regions. The reasons for recognizing such phases 
will become obvious in the following discussion. The problems of establish- 
ing a satisfactory taxonomi¢ system which integrates Soil Phases with Soil 
Types and Great Soil Groups in a practical way for both mapping and descrip- 


tion purposes are also introduced. 


Soil profiles which are representative of the Great Soil Groups develop 
slowly on the physiographic sites of an area as a result of the combined inter- 
action of the vegetation and the local climate upon the geologic materials. 


To be truly representative of Great Soil Groups, soil types should remain 
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relatively stable for long periods termed pedologic stages. Hence soil pro- 
files representative of Great Soil. Groups are valuable indicators of the history 
of forest type development and of climatic trends. Less stable or otherwise 
minor variations in the soil profile recognized as phases of soil type are of 
value in determining local variations in crop productivity and land manage- 
ment. However, it has not been possible for soil taxonomy to include only 
the significant stable features in soil profiles at the Great Soil Group and 
soil type levels, and the unstable or less important features at the phase 
level. All gradations between the two levels are found in the mapping of both 


soil types and soil phases, an example of which is discussed on page 140. 


The representatives of the Great Soil Groups found in the Glackmeyer 
Development Area are described in Section C. Soil types which are combina- 
tions of Great Soil Groups and parent soil materials have been recognized. 
These are described in sub-section E. Official geographic names for these 
soil types are not available but can be applied at a later date. The Ontario 
Soil Survey at Guelph which deals with soil taxonomy in Ontario has agreed 
to this and has expressed the opinion that the present description of the soil 


conditions is a sufficient basis on which to discuss principles of land use. 


Taxonomic soil types, as presently recognized in soil science, represent 
relatively homogeneous areas in each of which there is but a relatively nar- 


row range in the following characteristics:- 


(1) The texture, structure, colour and chemical com- 
position of the soil horizons. Defined with part- 
icular reference to permissible variations within 


Great Soil Groups. 


(11) The fabric and petrography of the parent geologi- 


cal materials. 


In order that a taxonomic soil type can occur over extensive areas, it is 
necessary that there be little change from one spot to the next in the many 
factors which control soil formation. This rarely happens in nature. Accord- 
ingly, soil type maps frequently distort the concrete expression to a taxono- 
mic soil type, in order to arrive at units of mappable size, unless a scale of 


4 inches to 1 mile or greater is used. 


Nevertheless, the soil type is used by many institutions as a mapping 
unit at scales considerably less than 4 inches to 1 miJe. In order to prepare 
maps at lesser scales, it has been necessary to ignore the less commonly 
occurring types and to map, as a single soil type, all areas in which this soil 
type dominates the total pattern even though this pattern varies from place to 
place because of the differences of the other included types. In farm plan- 


ning and economic surveys, the usefulness of such soil maps has been fre- 
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quently questioned since such mapping neglects to present the actual pattern 
of soil types. Neither does it present variations in relief and geological fab- 
ric within the mapped area, knowledge of which is also very necessary in 


rating the capability of land for crop production. 


Taxonomic soil types need not be mapped in order to be extremely useful 
in indicating the differences in soil development on various physiographic 
positions. For it is possible (1) to map physiographic patterns, (ii) to des- 
cribe these in terms of the commonly occurring relief and fabric patterns, and 
(111) by relating soi] types to specific combinations of relief and fabric, to 
convert the physiographic site map into a map of soil type patterns. Such a 
map of soil type patterns is useful in land-use studies since it presents a 
true picture of the various combinations of slope, geologic fabric and soil 
ile types. Map No. 2 showing physiographic sites may be converted into 


such a map, through the use of the diagrams in subsection F. 
C. The Great Soil Groups of the Glackmeyer Development Area 


The Glackmeyer Development Area is located in a cool, humid, climatic 
region, dominated by boreal forests. Under this combination of climate and 
natural vegetation, the following patterns of soil profiles representing Great 


Soil Groups have developed:- 


(1) Good soil drainage. (a) Very high lime clay - Brown wooded 
(b) High lime clay - Grey wooded 
(c) Acid soil materials - Podsol. 


(ii) Imperfect soil drainage. (a) High base soil water - Dark Grey 
Gleisolic 
(b) Moderate base soil water - Grey 
wooded glei 
(c) Low base soil water - Grey wooded 


peat gle1: 


(iii) Poor soil drainage. (a) Acid peat over high lime clay - peat 
glei. 


(iv) Very poor soil drainage. (a) Acid peat - shallow and deep peat 

(1) Brown Wooded Soil Profile 
The Brown Wooded Soil occurs but locally in the Glackmeyer Develop- 
ment Area. It is characteristically found on areas of very high lime clay 


parent materials which are too small to separate on the map. It is also found 


on local areas of high lime. 
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It is generally accepted that on areas of high lime, the brown-wooded 
type of soil development has preceded the grey-wooded type of soil. develop- 
ment. It is thus postulated that originally brown-wooded soils occupied the 
entire Glackmeyer Development Area. The transformation from brown-wooded 
to grey-wooded depends upon the intensity as well as the duration of leach- 
ing. Since the type of vegetation has a strong influence on the intensity of 
leaching, the history of forest succession is an important factor determining 
the differences in soil profiles on similar materials. Accordingly, brown- 
wooded profiles are found only locally on high lime clays where the vegetation 
has been such that leaching has been less intense. On some locations, there 
is a physiographic explanation to their occurrence, such as an eroding slope 
on which the limy parent material remains consistently very close to the sur- 


face. 


A brown-wooded soil profile is characterized by:- 


(i) A very thin, dark brown to dark grey horizon in which or- 
ganic matter is incorporated with the clay (the Aj] hori- 


Zon. 


(11) A thicker layer of brown clay (the B horizon) with little 
structural differentiation from the underlying parent mat- 


erial. 


Generally all the horizons (even the organic Av horizon, if present) are 


saturated with calcium, magnesium and other bases. 


(2) Grey Wooded Soil Profile 


The grey-wooded type of soil development takes place on areas in abor- 
eal climate having a moderate content of lime in the original surface mater- 
tals. In the Glackmeyer Development Area it is doubtful if there were large 
areas having such a low content of lime at the surface before soil weathering 
took place. [It would appear, then, that most of the grey-wooded soils which 
now dominate the Glackmeyer Development Area have developed from the ini- 


tial brown-wooded soils as described above. 
A grey-wooded soil profile is characterized by:- 

(1) An ashy grey layer (the Aj horizon), from which clay, 
calcium, iron, aluminum and other elements have been re- 
moved by leaching. 

(11) A chocolate brown layer (the Bz horizon) with a blocky 


structure in which the clay, iron and aluminium leached 


from the A? have accumulated. Generally, calcium is 
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leached from this horizon, - free lime not being found 


except in the underlying parent material. 


The movement and accumulation of clay in the grey-wooded profile dis- 
tinguishes it from the podsol. No longer do the soil taxonomists require the 
layer of calcium accumulation below the B which is so commonly found in the 
original areas mapped as grey-wooded soils in the Prairie Provinces. The 
lack of this layer of high calcium concentration as well as the humid climate 
of the Cochrane Clay Belt render comparisons in forest production between 
soils of the Glackmeyer Area and those of the Prairie Provinces very weak, 


if not useless. 
(3) Podsol Soil Profile 


Podsol soil profiles develop generally on loamy and sandy soils which 


are well to excessively drained and which are low to extremely low in lime. 
The podsol type of soil profile is characterized by:- 


(1) An ashy grey Az horizon from which iron and alu- 


minum have been leached. 


(11) A rusty brown or dark brown Bz horizon in which 
iron, aluminum and organic matter have accumu- 
lated. Unless cemented by iron and humus, the 
structure of this horizon is not greatly different 
from that of the materials from which it is formed, 
there being no clay accumulation as in the grey- 


wooded soils. 


The typical podsol profile occurs but rarely since loamy and sandy soils 
occur infrequently in the Glackmeyer Development Area. Loam and sand are 
found only on areas mapped as clay-capped kames (1) where the clay has not 
completely capped the sand and gravel, and (ii) where the original clay cap 


has been removed by erosion, exposing the underlying sand or loam. 


More frequently encountered, but by no means of common occurrence, is 
a podsol profile superimposed in the A? of a grey wooded soil. These occur 


most frequently in the clay-capped kame areas and in soils in which the tex- 
ture of the A2 approaches a loam or silt loam. The material in which the pod- 


sol process is now proceeding is no longer a moderate lime clay similar to that 
of the present C horizon, but an acid clay material (the grey wooded A?2). In 
these superimposed podsol profiles, the secondary podsol A? is very thin and 
the secondary podsol B2, though often but a weakly developed colour horizon 

may extend throughout most of the grey-wooded A2. 
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(4) Grey Wooded Glei Soil Profile 


The typical grey-wooded glei soils occur on soil materials which are 
imperfectly drained, but yet are not impermeable to the degree that a clay-pan 
glei develops. It is commonly found on transition fresh to moist sites on 
mid-slope positions on clay-capped kames. Well-aerated ground water moving 
down slope maintains a good supply of nutrients and enables a forest of white 


spruce, balsam fir, balsam poplar and aspen poplar to maintain itself. 
The characteristic horizons are - 


(1) The incipiently gleid A? horizon (very weak ten- 


dency to form a massive gle). 


(ii) A mottled B horizon (very weak tendency to form a 


massive glei). 
(5) Grey Wooded Peat. Glei Soil Profile 


This is actually a peat glei profile superimposed on a grey-wooded pro- 
file. Although the materials on which these profiles are found are very slow- 
ly permeable, they were sufficiently well drained during the xerothermic per- 
iad to permit the development of a grey-wooded soil. As the climate subse- 
quently became cooler and more humid, the downward percolation of water 
through the slowly permeable materials gradually became slower and slower 


until a clay-pan was initiated in the lower A2 and upper B2. 


Thus the grey-wooded peat glei soil. profile is characterized by:- 
(i) Peat horizon less than 12’’ in depth. 


(ii) A grey-wooded Az in the lower part of which 
horizons iii and iv have developed. 


(111) An AG horizon representing a transition from 


grey-wooded A? to clay-pan glei; 


(iv) A B2G horizon developed in the upper part of 
the grey-wooded B2. 


(v) A grey-wooded Bz rendered almost ineffective 


through the development of the clay-pan above 
it. 
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Initially the accumulation of peat and the development of a clay-pan glei 
horizon occurred on smooth terrain. That similar profiles also develop on 
moderate slopes as superimposed profiles on former grey-wooded soils indi- 
cates that the acreage of poorly drained soils is increasing by the extension 
of peat up the slopes. The important role which vegetation plays in this up- 
slope extension of poorly drained areas will be discussed in Research Sup- 
plement V, pages 174-205. 


(6) Dark Grey Gleisolic Soil Profile 


Dark grey gleisolic profiles rarely occur naturally in the Glackmeyer 
Development Area. Where present, they are found on moist (imperfectly drain- 
ed) slopes where telluri¢ water maintains a relatively high base concentra- 
tion throughout the profile. This permits the growth of mixed deciduous 
stands, usually with a high content of balsam poplar. The maintenance of a 
relatively high base concentration throughout the profile also favours the 
development of a fairly well decomposed humus and a mottled, somewhat 
permeable glei instead of the raw humus and clay-pan glei which is character- 
istic of the peat glei soils. 


The soil profiles, which develop when poorly drained peat glei soils are 
brought under cultivation, have also been included in this soil group by soil 
taxonomists. In these, the peat has been either removed by fire or incorpor- 
ated in clay-pan glei to form a cultivated A]. The complete transformation of 
the impermeable clay-pan glei to a permeable Aj permits air and water to 
penetrate into the upper parent material. The soil profile is now imperfectly 
drained, and a horizon with iron mottlings develops, similar to those found in 


dark grey gleisolic profiles. 


When the entire clay-pan glei has been eliminated and the transformation 
from peat glei to a dark grey gleisolic type of profile has been completed, 
there is some justification for calling it a dark grey gleisolic. However, this 
designation does not present an evaluation of the genesis and morphology of 


the soil profile as realistically as do terms which indicate its peat glei origin. 


For example, the Demonstration Farm of the Department of Agriculture 
at New Liskeard is mapped as dark grey gleisolic (Report No. 21 of the Ont- 
ario Soil Survey), yet a massive clay-pan glei up to 3 inches thick underlies 
the plow soil over most of the area. Although the raw peat has disappeared 
from most of the area, the poor drainage conditions imposed by the glei rend- 
ers the aeration of such soils much more difficult than mineral soils without 
a clay-pan glei (i.e. the true dark grey gleisolic soils). The area is actually 
a pattern of culturally modified peat-glei profiles in all stages of development, 
from the natural peat-glei profile to the completely developed cultural dark 
grey gleisolic. Local areas of naturally developed dark grey gleisolics also 


occur. 
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(7) Peat Glei Soil Profile 


Peat glei soils occur on moist to wet clays. Initially, these soils deve- 
loped on a flat or a gently sloping relief. Now they also occur on moderate 
slopes as superimposed profiles on former grey-wooded or brown forest soils 
indicating that the extent of poorly drained soils is increasing. The initiation 
of this up-slope advance of poorly drained soils through changes in vegetation 


will be discussed in Research Supplement V. 
The peat glei soils are characterized by:- 


(1) A peat horizon, 6’’ to 12’’ in depth; poorly decom- 
posed organic materials largely derived from 
sphagnum and other mosses but with a high con- 


tent of wood. 


(ii) A blue-grey clay layer (gle1); practically imper- 
meable to water which is very sticky when wet 


and dries like concrete. 


There are many varieties of these shallow organic soils. On some loca- 
tions a portion of the peat horizon, lying immediately above the glei and vary- 
ing in depth from a trace to 3’’, is fairly well decomposed. This decomposi- 
tion occurred during the xerothermic period within the A horizon of a dark 


grey gleisolic soil. 
(8) The Shallow Peat Profile 


Shallow peat soils develop on flats, gentle slopes and all other locations 
wherever the accumulation of raw peat and the development of a clay-pan glei 


beeomes initiated. 
Shallow peat soils are characterized by:- 


(1) An organic layer of 12’’ to 36’’ in depth; dominant- 
ly of raw peat but usually with a few inches of 
moderately well-decomposed peat above the min- 


eral surface. 


(ii) A clay-pan glei usually from 2’’ to 6’’ thick and 


practically impermeable to water. 


Traces of former, better drained profiles, such as a relic of a B horizon 


with the glei, are found locally. 


The shallow peat profiles differ little from either the peat glei soils or 
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the deep peat soils, except in the depth of the peat and the thickness and per- 
meability of the clay-pan gleti. 


(9) Deep Peat Profile 


The locations on which deep peat soils occur are (i) local depressions, 
(11) the extension of peat up the slope from depressions, and (iii) flat divides 


between watersheds. 


The deep peat soils are characterized by the organic horizon only, since 


the glei or other mineral horizons are more than 3’ from the surface. 


Indirectly, the glei or other mineral horizons may influence the soil pro- 
files, in some cases through the supplying of nutrients. Generally, however, 
materials underlying peat at depths greater than 3’ have little influence on 
productivity. Streams flowing into muskegs often supply the soils immediate- 
ly along their. flanks with aerated water and nutrients. In the case of the lat- 
ter, the materials through which the streams have flowed before reaching the 
muskeg have a greater influence on the productivity of these fringe areas than 


the materials which immediately underlie them. 
D. The Role of Soil Profile Dynamics in Land-Use Planning 


In order that soil. profiles may be used to assist in rating the capability 
of the land, mere classification is not enough. The conditions under which 
soil profiles develop must be known in order to determine what changes might 
be expected in the future. Since it is believed that many of the present hor- 
izons have developed during the warmer climates of the xerothermic period 
and under a different vegetation, it is essential to distinguish between these 


processes and those operating under the present conditions. 


The intensity of soil weathering as indicated by the depth of the weather- 
ed horizons which has occurred on some sites in the Glackmeyer Development 
Area is an example of this. On these sites the combined depth of A and B 
horizons is approximately 3 feet. Such intensive weathering could not have 
resulted from the interaction of the present forest types under the present 
climate on the soil materials. This deep podsolic weathering must have 
occurred during the xerothermic period when white and red pine forest types 
undoubtedly grew on these sites. A shallower podsol profile (about 15’’ in 
depth) has subsequently been superimposed upon the deeper profile owing to 
the interaction of the presently occurring combinations of spruce-intolerant 


hardwood forest types and a cool humid climate. 


Turning to present trends, all the clay soils of the Glackmeyer Develop- 


ment Area may ultimately deteriorate to a peat glei soil if a black spruce 
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forest type becomes established and is maintained. The soil types, therefore, 
form a continuum at the upper limit of which is the grey-wooded soil with de- 
composing humus and at the lower limit of which is the deep peat soil with an 
accumulation of over 4 feet of raw acid peat. In terms of agricultural and 
forest use capability, this continuum ranges from the best sites for agricul- 
tural and forest crop production to sites which cannot be exploited for either of 
these crops. On the other hand, the processes of clearing and clutivation re- 
duce the depth of peat, bring about an incorporation of the organic and mineral 
soil layers and a breaking-up of the clay-pan glei. Such changes are con- 
sidered in distinguishing cultivated phases of a soil type. Several phases 
may be established depending upon the degree of improvement in soil drainage 


and nutrient availability which such practices establish. 


It is possible that, in time, these changes which are recognized as phas- 
es may become of such magnitude that the modified type no longer belongs 
morphologically to the same great soil group and hence, strictly speaking, is 
not the same soil type. However, as mentioned elsewhere, (page 140), before 
recognizing a different soil type care must be exercised to insure that the 
soil profile has been completely changed and that the new features will be 
maintained during a pedologic period. Furthermore, the changing of the soil 
type name does not direct the attention of the land manager to the genesis 
which transforms one soil type to another in the same way that the designation 
of ‘natural and cultivated phases’ does. Knowledge of soil processes is in- 
commensurably more important in land-use planning than taxonomic exactitude. 
The land manager, whether he is a farmer or a silviculturist, wants to know 
how to establish the most satisfactory soil conditions on a given area and how 
to maintain these conditions once they are established. Soil taxonomy alone 
cannot accomplish this in the Cochrane Clay Belt. In addition to soil profile 
type, it is essential to know details of (i) relief, (11) history of natural vegeta- 
tion, and (111) type and degree of the disturbance to forest and soil profiles by 


fire, clearing, cultivation, etc. 


Since the potential of a site at a given location could change from the 
highest to the lowest rating for crop production, it is important to consider 
factors of site deterioration and of site amelioration even though the rate of 
deterioration is so slow as to be almost imperceptible within the lifetime of 
an individual and the cost of amelioration is too costly for individual effort. 
Changes in soil profiles are, nevertheless, important from a long-term view- 
point. For example, it has been mentioned above that under cultivation a peat 
glei soil becomes transformed to a type of dark grey gleisolic. This is a re- 
versal of a trend, under certain natural conditions, to deep peat formation, and 
although not always economic for the farmer, has far-reaching, long-term bene- 
fits for the country as a whole. Therefore, the fact that peat removal and the 
breaking of clay-pan is not an economic undertaking for the individual, should 


not be the deciding factor in planning land use on the provincial scale. 
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E. The Detailed Description of Soil Types and Soil Phases in the Glackmeyer 
Development Area. 


(1) Grey-Wooded Profiles Developed in Cochrane Clay Materials Without 
Superimposed Podsol Profile 


Phase (a) -- Decomposing Humus Phase 


Profile Description 


Name Description. of Horizon 
Ag --- Decomposing humus. 
A] --- Thin horizon of light brownish 
to grey clay. 
A2 --- Ashy grey clay, coarse platy 
structure. 
B2 --- Blocky structured, chocolate 


brown clay or silty clay. 
C] --- High lime clay. 


This profile is found on fresh sites of the 2 moisture regime class. The 
texture of the A? is usually heavier than in the type with the superimposed 
profile. 


Phase (b) -- Accumulating Humus Phase 


Profile Description 


Name Description of Horizon 

Ag --- Raw humus accumulation up to 
3 inches thick. 

A2 --- Ashy grey clay, coarse platy 
structure. 

B? --- Blocky structured, chocolate 
brown clay or silty clay. 

Ds : --- High lime clay. 


This soil type occurs on fresh sites of a 2 moisture regime class. The 
cover type associated with this soil type is either a pure black spruce stand 


or a mixed stand in which black spruce is a component. 


This soil type will deteriorate rather rapidly to an incipiently gleid grey- 


wooded soil in the later stages of this accumulating humus phase. 
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(2) Podsol Profiles Superimposed in Grey-Wooded Profiles Developed in 
Cochrane Clay Materials 


Profile Description 


Name Description of Horizon 
Podsol G. Wood 
AO -- Decomposing humus com- 


monly occurs. 


A2 in A2 -- Ashy grey, excessive 
leaching of iron and alu- 
minum. 

B2 in A2 -- Brownish coloration, other- 


wise similar to A?2 below. 


B3 in A2 -- Creamy grey clay loam or 
silt loam. 

B2 -- Blocky — structured, choco- 
late brown clay or silty 
clay. 

Cj -- High lime clay. 


Grey-wooded soils on Cochrane clay materials having superimposed pod- 
sol profiles, occur on fresh sites of the 2 moisture regime class. They are 
commonly found on the Cochrane kame landtype and somewhat less frequently 
on the fresh sites of the Cochrane drumlin, stream-dissected and troughed 
plain landtypes. They occur generally where there is a mantle of loamy super- 
glacial till. A mixed cover type of white spruce, balsam fir, poplar and white 
birch usually constitute the climax stands on these soils. Herbs rather than 
mosses dominate subordinate vegetation. The humus, though it does decom- 
pose, mixes only slightly with the underlying mineral soil and consequently 


does not form a melanized horizon. 
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(3) Incipiently Gle1d Grey-Wooded Profiles Developed in Cochrane Clay 


Materials 


Name 


Ci 


Profile 


Description 


Description of Horizon 


3’? to 6’? of accumulating hum- 
us. 

Ashy grey clay, platy struct- 
ure. 

Goarsely . platy grey clay, 
slightly mottled. 

Coarsely blocky brownish clay, 
slightly mottled. 

Blocky structured, chocolate 
brown clay. 


High lime clay. 


This soil type occurs on sites of the 3 moisture regime class. The cover 


types associated with this soil type are similar to those associated with the 


grey-wooded soils with accumulating humus. 


The conditions which are res- 


ponsible for the formation of the glei of this soil type has been discussed in 


the foregoing section. As indicated in the profile description, the structure of 


the portion of the A? and B? horizons where gleization occurred is but slight- 


ly changed. Similarly, the appearance of these horizons is slightly altered by 


a blue-grey or rusty mottling. The A? horizon is noticeably lighter in colour 


and the B? darker in colour than the slightly weathered Cy horizon. 


146 


(4) Grey-Wooded Glei Developed in Cochrane Clay Materials 
Phase (a) Decomposing Humus Phase 
Profile Description 


Name Description of _ Horizon 
AQ -- Decomposing humus. 
A] -- A dark grey to brown clay hori- 


zon with brown mottling or blue- 
grey mask. 

A2G? -- A somewhat platy structured 
Pept esl ON ES esa age hte: 
brown’ mottling or —blue-grey 
mask, 

B9G? -- A dark brown clay transition 
from small blocks to more 
massive blocks mottled or blue- 
grey mask. 

B2 -- Blocky structured, chocolate 
brown clay. 


CF -- High lime clay. 


This soil type occurs on sites of the 4 moisture regime class, commonly 
occurring at the foot of slopes of the kame and drumlin landforms. Carbonates 
and other plant nutrients are supplied to these sites by telluric water which 
flows down from the upper slopes. Hence the level of available plant nutri- 
ents is often higher on these sites than that of 2 and 3 moisture regime sites. 
There is also a more rapid decomposition of organic matter on this soil type. 
A definite Al horizon is formed by the mixing of decayed organic matter with 
the mineral soil. The structure of this melanized horizon varies from a shot- 
clay structure to a small crumb structure. The gleization of the horizons is 
similar to that of the incipiently gleid grey-wooded profile but has proceeded 
further because of the moisture regime. This soil type is associated with a 
mixed conifer and deciduous forest cover type and a subordinate vegetation 


characterized by a mixture of herbs and mosses with the herbs dominant. 
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Phase (b) Accumulating Humus Phase 


Profile Description 


Name Description of Horizon 
AQ ‘oy 9tor 8)’ accumulating humus: 
A2 -- Grey wooded Aj. 

A2G2 -- Transition A? to glei. 

B2G2 -- Transition B? to glei. 

B2 -- Blocky structured grey-wooded Bp. 
Cj -- High lime clay. 


This soil type also occurs on the 4 moisture regime site classes, com- 
monly with stagnant water. The organic horizon is composed of an accumula- 
tion of poorly decomposed humus, and there is no melanized horizon. Vesti- 
ges of the structure and appearance of the Az and B2 horizons are still dis- 
cernible in the gleid horizons though the general structure is massively blocky, 
the blocks being frequently coated with a film of colloidal clay. The forest 
type associated with this soil type is similar to that on the grey-wooded glei 
with decomposing humus, though the moss vegetation is usually more abundant 


in this soil type. 
(5) Dark Grey Gleisolic Profiles Developed in Cochrane Clay Materials 


Profile Description 


Name Description of Horizon 
Ag -- Humus layer very thin if. present. 
Aj -- ¥’ to 3’? of very dark brown 


silty clay loam, fine granular 
structure, very friable. 

G] -- 8’? to 12’’ greyish brown clay, 
strongly mottled with brown 
coarse blocky structure. 


eT -- High lime clay. 


True dark grey gleisolic ‘soils are found but sparingly in the Glackmeyer 


Development Area usually on telluric slopes on the edge of peat areas. 


Pseudo-dark grey gleisolic soils may be developed through burning and 
cultivation of peat glei soils. Generally the massive, structureless G2 is not 
completely broken up. The profile is more correctly described as dark grey 
gleisolic profile superimposed on a peat glei. The following is but one of the 


variations to be found in such ‘transition’ profiles. 
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Profile Description 


G] 


G2 


Cy 


Description of Horizon 


aa (Cultivated layer) 6’’ to* 8” 
very dark brown clay, granular 


Structure, very friable. 


-- Q’’ to 3’’ greyish brown clay, 


coarse blocky. 


-- 2’’ to 6’’ blue-grey clay with 


slight or no mottling, massive 


structureless clay. 


-- High lime clay. 


See pages 140 and 142 - 143. for further discussion of these man- 


made dark grey gleisolic soils. 


(6) Grey-Wooded Peaty Glei Profile Developed in Cochrane Clay Materials 


Profile Description 


Name 


Description of Horizon 


6’’ to 12’’ peat, generally slight- 
ly decomposed, except in lower 
portions, which are fairly well 
decomposed. 

Massive blocks often masked 
with blue gleis. 

Dominantly massive clay, but 
with local dark-brown blocks. 
High lime clay. 


This soil type occurs on sites of the 5 moisture regime class. The dom- 


inant characteristic of the glei horizon is 


there is sufficient crumb structure material 


formed in a former grey-wooded B?2 horizon. 


its massive structure. However, 
in this horizon to indicate it was 


A pure black spruce stand with 


moss subordinate vegetation is usually associated with this soil type. 
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(7) Peat-Glei Profile and Shallow Peat Profile Developed in Jessop Peat 
over Cochrane Clay, also Peat Profile Developed in Jessop Peat. 


Generalized Profile Description 


Name Description of Horizon 


Agl -- Over 12’’ of poorly decomposed 
peat. 

Ag2 -- Trace to 8’’ of partially decom- 
posed peat. 

G2 -- Massive blue-grey clay-pan glei. 

Cy -- High lime clay. 


This group of organic soil types is developed on sites with moisture re- 
gimes ranging from very moist to saturated. The difference between the sites 


of the group is largely a difference in the amount of peat accumulation and 
the depth of glei. The glei horizon is completely massive in structure and 
bluish-grey in colour so that there is no evidence in the glei horizon to sug- 
gest that the glei has formed in a former B?2 horizon. However, even on the 
wettest sites a partially to well decomposed humus layer is found on local 
areas just above the mineral soil horizons. This decomposition must have 
occurred when the sites were much drier than at present. Observation of the 
full range of variations of soil type development on all sites in the Glackmeyer 
Development Area indicates a continuum of soil types. This is further evi- 
dence that the G2 horizon of the peat-glei soil has developed in a former B2 


horizon. 


F. The Distribution Pattern of Soil Types and Phases on the Commonly 


Occurring Physiographic Sites. 


In Research Supplement II, landtypes are described as areas having a 
commonly occurring pattern of physiographic sites. Likewise, landtypes are 
areas having a commonly occurring pattern of soil profiles. This is illustrated 


in diagrams 4 - 9 inclusive. 


These diagrams present a generalized cross section of the parent soil 
materials and relief. The soil profiles representative of the great soil group 


which commonly occurs on each material is indicated. 


If the texture, geological fabric and chemical composition of the Cochrane 
Clay parent materials did not vary beyond the limits of a soil type as defined 
by soil taxonomists, each combination of Great Soil Group profile and Coch- 
sane Clay parent material would constitute a soil type. However, clay, silty 
clay and silty clay loam are common textures. Three fabrics types of till occur. 


Although high lime material is dominant, very local areas of very high lime 
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clay occur. These are sufficient differences to warrant the establishment of 
at least five catenas which means that there are five soil types (rather than 
one) possible for each great soil group profile on Cochrane Clay materials. 
Although it is possible to recognize these five material types in the field, it 
is impossible to map them on a practical scale. Accordingly, the variations 
of the Cochrane clay materials are recognized for each landform variation 
within the landtype and the commonly occurring variations as shown in the 


diagrams. 


These diagrams indicate the 10 or more combinations of great soil group 
profile and parent soil materials that may, and frequently do, occur within a 


ten acre field. 


(1) Soil Types Commonly Occurring on the Cochrane Kame Landtype. 


Diagram 4 presents the distribution pattern of commonly occurring soil 
profiles on this landtype. Brown-wooded profiles on eroded slopes, podsols 
developed in grey-wooded profiles on the well-drained portions of the more 
permeable materials, and dark grey gleisolic soils on telluric slopes are some 


of the outstanding characteristics of this soil. profile pattern. 


(2) Soil Types Commonly Occurring on the Cochrane Drumlin Landtype. 


Diagram 5 presents the distribution pattern of commonly occurring soil 


profiles on this landtype. 


(3) Soil Types Commonly Occurring on the Stream-dissected Plain 
Landtype. 


Diagram 6 presents the distribution pattern of commonly occurring soil 
profiles on this landtype. 


(4) Soil Types Commonly Occurring on the Cochrane Troughed Plains 
Landtype. 


Diagram 7 presents the distribution pattern of the commonly occurring 
soil profiles on this landtype. 


(5) Soil Types Commonly Occurring on the Cochrane Channel Landtype. 


Diagram 8 presents the distribution pattern of the commonly occurring 
soil profiles on this landtype. 
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(6) Soil Types Commonly on the Cochrane Lower Slope and Jessop 
Landtypes. 


Diagram 9 presents the distribution pattern of the commonly occurring 


soil profiles on these landtypes. 
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RESEARCH SUPPLEMENT IV 


PRINCIPLES AND METHODS REQUIRED FOR PLANNING THE 
AGRICULTURAL USE OF LAND IN THE GLACKMEYER 
DEVELOPMENT AREA 


A. An Agricultural Land-Use Inventory for the Cochrane Clay Belt 


In order to plan for the future agricultural development of the Cochrane 
Clay Belt, it is essential to know not only what crops to grow but, also, on 
what type of land to grow them and what management practices produce the 
most favourable returns. An inventory of ‘present land use’ provides an eval- 
uation of present farm management practices in terms of differences of the 


natural land qualities combined with differences in past cultural practices. 
The objectives for making such an inventory are:- 


(1) To provide a basis for the comparative rating of 
the agricultural capability of the commonly occur- 


ring physiographic sites. 


(it)1o. rateothe desirability of any particular land 


use - (a) economically, (b) socially. 


(iii) To recommend future land use practices for the 


same and comparative areas. 


Land-use inventory is thus a compilation of observations derived from a 
number of unplanned experiments which should be described in terms of (1) 
the-land, (ii) the crops, (ili) the management practices, (iv) the yields in 
terms of quantity and quality (input-output ratio if possible), (v) public wel- 
fare. ; . 


' Present land-use ratings. may be presented in general or specific terms 
for both crops and management practices. Initially specific values are con- 
sidered: later generalized ratings can be made from these specific values. 
The initial consideration would include the quantity and quality of each 
species (in some cases each variety) of crop which has been produced on 
specific physiographic conditions using specific farm management practices 
in an environment where the prevailing economic conditions, such as markets, 


farm operating costs, etc. are known. 
The following illustrates the necessity to consider past and present uses 


of land units as complexes of crops and physiographic sites in relation to 


management practices within a specific social-economic milieu. A certain 
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management practice as indicated by certain levels of development, main- 
tenance and operational costs may produce yields of farm crops which are 
satisfactory on one physiographic site but, on another, the yield may be far 


from satisfactory. 


For example, the fresh sites of the Cochrane clay-capped kame landtypes 
are characterized by a decomposing humus, a slight degree of melanization 
and an internal drainage which is better-than-average for fresh clay sites for 
the site region. The combined effect of climate and vegetation has produced 
a surface soil of low fertility. Management practices must be directed toward 
the building-up of a good surface soil with both mineral fertilizers and organ- 
ic amendments. These practices will increase the fertility of the surface soil 
indirectly by improving the structure of the surface soil and providing a more 
suitable environment for the air-loving soil micro-organisms and other agen- 
cies involved in the processes of decomposition of organic matter and its 
incorporation with the clay. They also increase the fertility directly by in- 


creasing the supply of available plant nutrients. 


Better-than-average drainage facilitates the ameliorating processes of 
humus breakdown and release of nutrients, but it also makes necessary sus- 
tained treatment since both humus and nutrients disappear from the soil 
rapidly. However, if the right type of crop is grown to take advantage of the 
nutrient turnover, the practice may be much more economical than the deve- 
lopment of more poorly drained soils where humus decomposition and nutrient 
leaching are slower, but where there is less biological activity and hence 


poorer growth and lower yields. 


The latter conditions are more prevalent on the fresh sites of the drum- 
linized Cochrane clay landtype where soils with an accumulating humus are 
found. Superficially these soils appear to be richer because of the accumu- 


lation of organic matter. 


A similar comparison can be made between moist sites, the one with 


decomposing humus, the other with accumulating humus. Decomposing humus 


is found locally in naturally occurring dark grey gleisolic | soils mess it is 


> . 
1 A GCAAN 
AO 


becoming incorporated with the mineral, ai eae developed “from ‘ ‘peat- ~plei « 


soils. The accumulating humus is found on grey-wooded peat glei soils. On 


these latter soils, waterlogging prevents the decomposition of the humus so 
that it persists as a partly decomposed, mossy and woody peat which is low 
in plant nutrients. This raw humus does not become | incorporated with the 
underlying mineral soil. [It acts as a sponge and See hinders any efforts 


to improve drainage. It also increases the frost hazard. 
Difficulties in the removal of the peat surface, the breaking-up of the 


of the glei, draining and improving the aeration of these soils make their 


development costly. 
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It is obvious then that the practices which develop and maintain the 
productivity on the fresh sites of the Cochrane clay-capped kames are not 
the same as those which will be successful in handling the moist sites or 
even the fresh sites of the drumlinized Cochrane clay till. 


An inventory of past and present land uses must be supplemented by 


experimental studies which will have the following objectives:- 


(i) To provide a detailed basis for assessing the 


factors involved in past and present land use. 


(11) To provide, if possible, a complete scale of the 
factors of crop, physiographic site, management 


sociology and economics. 


(iii) To provide an adequate scientific bases for the 


extension worker. 


Very few experimental studies dealing with the aspects of agricultural 
science which shed light on the problem of assessing the agricultural capa- 
bilities of lands are applicable to the Glackmeyer Development Area. Fur- 
thermore, a synthesis of the findings of those studies which are applicable 
do not, in any measure attain the objectives outlined above. Consequently, 
further experimental studies should be undertaken without delay for the fol- 


lowing reasons:- 


(1) Considerable time would be required to complete 
the studies if they are to be sufficiently broad in 
scope and sufficiently detailed to attain the 
objective. 

PAge | {tz 

(11) As stated elsewhere in this report (page-7) a real 
pressure for land in this study area and indeed 
throughout the Cochrane Clay Belt is probable in 
the future. To assure the success of this new 
development it is desirable to know in advance as 
much as possible about the agricultural use 


capabilities of these lands. 


(111) The findings of these studies could in large mea- 
sure be of immediate practical value to the farm- 


ers of the area if applied as they become avail- 
able. 


Many economic studies of land use and farm management practices do not 


contribute to the solution of the problems outlined above because they fail 
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to describe the natural land qualities of the land. For example, A. Gosselin 
and G. P. Boucher in their publication ‘‘Settlement Problems in North-Western 
Quebec and North-Eastern Ontario’’ do not have a physical basis, such as 
the agricultural use capability classification, on which to determine success 
or failure. The contribution which the great amount of detailed data collected 
during their survey could make, if it were related to even the broadest type 


of physical land classification, would have been magnified many fold. 


Likewise the experiments and demonstrations which have been carried 
on at the Experimental Farm at Kapuskasing and at illustration stations and 
demonstration farms elsewhere in the Clay Belt have not been used to des- 
cribe regional types of land classified on differences in their potential for 


agricultural production. 


At the present time various groups of federal and provincial workers are 
working on methods for establishing such programs. Committees are already 


at work to devise ways of using soil maps for this purpose. 


In the present report, an inventory of the present use of agricultural land 
is presented at various levels in the Agricultural Land-Use Plan. The class- 
ification of the farm lots according to the degree to which they are well farm- 
ed is actually a present land-use classification. The discussion of present 


rural economy patterns deals with present use at a broader level. 


The agricultural use capability classes (see next section) are a frame- 
work designed to guide settlement and,a general way point to broad differ- 
ences in soil and climate which determine differences in management pract- 


1CES, 
B. The Basis Used in Rating the Agricultural Use Capabilities of the Land 
(1) The Factors which Determine the Agricultural Potential of Land 


The factors which determine the capability of land for agricultural deve- 
lopment may be grouped into two classes - (i) those factors which determine 
the growth of plants, and (ii) those factors which facilitate the seeding, 
planting, cultivating and harvesting of the crops. 

The features significant in the growth of plants are usually discussed 
under the headings of soil and climate. The soil features are mainly those 
which determine the supply of moisture and nutrients to the plants and which 
furnish support. The climatic features supply the plants with light, atmos- 
pheric moisture, heat, carbon dioxide and oxygen. The features which facilt- 
tate cultural operations are topography, stoniness, soil structure, drainage 


patterns and soil erodibility. 
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To a large degree soil alone can express agricultural use capability, 
since soils are developed by the action of climate upon those geological mat- 
erials which are the parent materials of soils, such action being conditioned 
by drainage and vegetation. However, in order to use soil profiles in the 
evaluation of land for agricultural production, it is necessary to understand 
the degree to which topography modifies the effect of regional climate on 


soil profile development. 


The following procedure was adopted in this study of agricultural use 
capability of lands for agricultural development:- 


(1) Climatic regions were established, having similar 
soil and local climate conditions on similar land- 


forms. 


(ii) Variations in the relief and in the physical and 
chemical characteristics of the parent geologic 
materials which affect land use within each region 
are then determined. 


It is evident that, in point of time, the research establishing each of 


these must be carried out together. 


The simple scheme for distinguishing classes outlined in this section 
can be used with fair success in a technologic manner with little knowledge 
of soil profile and crop ecology. However, land is not well classified until 
full knowledge is employed of all the natural land qualities together with 
their ecological interrelationships and their significance in land management. 
Land is a complex of many characteristics, some of which vary dependently, 
others independently, according to the total complex of conditions with which 
they are associated. Therefore, the generalized picture of agricultural use 
capability, which is here presented, is but a framework into which the detail- 
ed problem may be placed, providing there is available considerable know- 
ledge of land at the local and regional level. 


(2) Regions Based on Effective Climate 


The Province of Ontario has been divided into climatic zones of regions 
based on effective climate as reflected by the growth and distribution of 


plants in relation to local landform and soil conditions. 


In each climatic region there is a comparatively wide variation in local 
climate due to differences in type of soil materials, lay of the land, natural 
vegetation, cultural treatments, etc. Conversely, regional climate cannot be 


evaluated independently of other natural qualities of the land. For example, 
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nowhere in Ontario will the climate, expressed in regional values, prohibit 
the production of such crops as may be required to carry on some type of 
general farming, providing that other conditions are optimum. For instance, 
in the Cochrane Clay Belt local climate will prevent the production of general 
farm crops on peat-covered flats which occupy a large proportion of the area. 
These same crops may be produced on the upland areas, even though local 


areas are peat-covered. 


The climatic region must, therefore, be considered a pattern of local 
climates, some of which are favourable, others not so favourable to the pro- 
duction of a specific crop. The climatic region is a framework within which 
other factors such as soil materials and lay of the land must be studied in 


relation to local climate. 


Climatic soil types develop through the action of climate and vegetation 
upon the geologic materials (the parent materials of soils). Accordingly, 
climatic regions are characterized by patterns of soil profiles related to dif- 
ferences in the relief and internal characteriatics of the geologic materials 


within the region. 


(3) Subdivisions of Regions Based on Soil Materials 


Each climatic region is subdivided into groups of geologic materials 
(parent soil materials), according to the qualities which make them suitable 
for farming, irrespective of climate and soil profile, that is, according to 
their arability. The Cochrane Clay Belt is a subdivision of a climatic region, 
Site Region 3 (see page 125), which includes most of the arable clay land of 


that climatic region. 


(4) Interpretation of Soil Features in Terms of Requirements for Agricul- 


tural Production 


In so far as possible, the qualities which have been considered are tex- 
ture, drainage, permeability, soil nutrients, stoniness, shallowness over 
bedrock, erosion, slope, and peat accumulation. These qualities are examin- 
ed to determine the expenditures in time, labour, and money necessary to 
bring the land into satisfactory agricultural production as well as to maintain 
them at this level. 

This classification has been made dependent upon development as well 
aS maintenance requirements because of the large areas of land in Ontario 
which are either undeveloped or underdeveloped for agriculture. [In this res- 
pect this scheme differs from the agricultural use capability classes used in 
many parts of the United States and Canada which are based only on erosion 
control and maintenance of soil productivity. In summary, this classification 


is based upon (i) the cost of ‘draining, of breaking and of improving the tilth 
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and fertility to a point where the land will produce satisfactorily, (11) the cost 


of maintaining soil productivity, and (iii) the cost of controlling erosion. 


The rating of productivity is comparative, that is, it reflects the ratio of 
output-over-input based upon the common crops grown in the region and the 
most suitable known methods. The best lands for general farm crops within 


each climatic region are rated Class A, and the poorest are rated Class G. 


(a) Soil Drainage and Removal of Peat 


Most clay soils require some improvement in the natural drainage. This 
must be largely brought about by surface drainage since soils of clay texture 
and massive structure seldom repay the cost of tile drainage if, indeed, tile 


drainage can be satisfactorily carried out. 


If peat is present in depth greater than six inches, the problems of deve- 
lopment are increased. The removal of peat in excess of six inches is essen- 
tial and requires skill in drainage and firing if enough peat isto be left to 


mix with the poorly structured clay underlying the peat. 


(b) Soil Structure and Aeration of Clay Soils 


The structure of many clay soils is poor. Among the factors responsible 


for this poor structure, the following are the most important:- 


(1) The high content of clay tends to make a massive struc- 
ture, very plastic when wet, and brittle when dry. This 
is more pronounced when the soils are low in organic 


matter and lime. 


(ii) The low lime content. Few of the heavy clays are ini- 
tially very low in lime. In most soils there is plenty of 
lime in the parent material. On the better drained sites 
much of it has been leached from the surface owing to 
the acid type of humus formed under conifer, birch and 


aspen vegetation common to this climatic region. 


(i111) A cool, moist climate and acid humus create conditions 
in Northern Ontario which are unfavourable for the bacter- 
nice ~ arqahigsms 


ia and other, organisms essential to the adequate mixing 
of organic and mineral materials. 


(iv) Where a layer of peat accumulates over poorly drained 
clay materials, a particularly massive clay layer develops 
in the mineral soil just below the peat. This layer, 
known as the glei (pronounce to rhyme with fly), is parti- 
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cularly impervious to water and root penetration until it 


is broken up and mixed with organic matter. 


(c) Maintenance of Optimum Levels of Water and Plant Nutrients 


Soil texture, to a large degree, controls the moisture relationships and 


the availability of both natural and applied plant nutrients within a soil. 


Clay soils are, in the main, naturally high in potash but low in phosphor- 
us. However, the poor structure so common in clay soils renders nutrients 
unavailable to plants, although they may be present in adequate amounts. 
Hence most clays require the application of phosphorus and organic manures, 
and in addition good tillage and management methods to render the potash, 


nitrogen and other elements available to the plant. 


In maintaining optimum moisture relationships for plant growth, loams 
are the best. Clays have good moisture holding capacity where plants are 
concerned, only if the structure 1s good. Otherwise clay soils may be too 
wet in wet seasons and too dry in seasons of little rainfall.. Clay soils may 


be ‘‘dry’’ to plants even though they contain considerable amounts of water. 


Peat soils are not only low in mineral nutrients (phosphorus and potash) 


but are also low in available nitrogen. 
(d) Removal of Stones 


Grit and small stones may be beneficial in the improvement of fine tex- 
tured soils. However, if the stones are large enough and sufficiently numer- 
ous to interfere with farm practices and to lower the moisture holding cap- 
acity of a soil below a desirable point, stony soils must be rated lower ac- 


cording to the degree of such handicaps. 
(e) Erosion Control 


Although many smooth areas in the north, such as the Cochrane Clay 
Plain, would be improved by stream erosion thereby increasing the run-off 
of surface water, any measures to lower the water-table and to encourage the 
surface water to flow in the smallest of ditches increases the danger of un- 
wanted erosion. Evidence of undesirable erosionmay be seen along deeply 


entrenched stream courses, such as the Abitibi River. 
C. Detailed Description of Use Capability Classes 
It has been stated above that the use capability classes have been est- 


ablished on a combination of requirements, namely those of the development 


and maintenance of soil productivity, and of the control of erosion. 
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The consideration of more than one group of criteria in a single classifi- 
cation presents certain difficulties. For example, qualities which will in- 
crease development costs are sometimes the qualities which decrease the 
cost of maintaining productivity and controlling erosion. In case of such 
confliction the requirements of development will take precedence over those 
of maintenance in this scheme. For instance, poorly drained peat-covered 
clays in the Cochrane Clay Belt, now placed in Classes C and D, largely on 
the basis of costs of development, may in a century or more have a higher 
capability than others now placed in A or B. For, once satisfactorily deve- 
loped, the cost of maintaining productivity and controlling erosion may be 
quite low. However, it takes a long time to develop poorly drained land to 
the point where reduced costs of maintaining soil productivity outweighs the 
cost of draining and improving soil tilth. Therefore, for the present, this 


system of classification, based primarily on development, will be found to be 
most useful. 


Since there are so many types of land, it would seem to be practically 
impossible to group them all into seven classes without placing together 
lands differing widely in their characteristics. However, it has been deemed 
necessary to do so for the purposes of land administration and for land-use 
planning in general. In the Glackmeyer Area where the soils are dominantly 


of one textural class, the classification is particularly useful. 


It must be kept in mind that the following classification is for general 
farm crops, and that the ratings are most useful in planning for the deve- 
lopment of a broad scale commercial type of agriculture. The application of 
these classes to multiple land-use planning will be discussed in a following 


section. 


The ratings of low, moderate and high are relative within a climatic 
region and have no absolute significance. Low costs of development may be 
uneconomical in one region while moderate costs in another area may be well 


within the range of profitable investment. 
(1) Agricultural Use Capability Class A 


These are lands with very low development costs and low to moderately 
low maintenance costs. Representative soils of Class A are clay and loam 
of good structure and comparatively free from compact layers which limit root 
and water penetration. The natural drainage is good. There are few restric- 
tions as to stoniness, erodibility, etc. Class A lands are not seriously bro- 
ken by rock outcrops, swamps, muskegs, steep slopes and eroded areas. In 
brief, Class A lands are those which can be brought up to satisfactory agri- 
cultural production with the lowest costs and the simplest methods of any 


land within the region. This low cost is not necessarily economical. 
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Specifically, Class A lands require some, if not all, of the following 
practices before they will produce general farm crops on a level satisfactory 


for the region:- 


(1) Minor improvements in drainage, 
(it) Moderately low improvements in soil fertility, 


(iit) Simple erosion control methods. 


(2) Agricultural Use Capability Class B 


These are lands with low developmental costs and low to moderately low 
maintenance costs. The greater developmental costs compared with Class A 


is due to one or more of the following:- 


(1) Greater drainage requirements, 
(11) An increase in stoniness, 
(111) Coarser and poorer soil, 


(iv) Steeper slopes. 


The following types of land are representative of Class B:- 


(1) Clay and loam soils with imperfect natural drainage com- 
paratively free from stones and compact layers and com- 
paratively unbroken by rock outcrops, steep slopes, mus- 


Kegs cetG) 


(ii) Clay and loam soils with good natural drainage which are 
somewhat difficult to develop because one of the following 


features interfere to a moderately low degree:- 


Stoniness 

Compact layers 

Rock outcrops 

Steep slopes or other erosion features 


Muskegs or other areas of difficult drainage. 


Specifically, Class B lands require some, if not all, of the following 
practices before they will produce general farm crops on a level satisfactory 


for the region:- 


(1) Moderately low improvement in drainage. 


(1i) Moderately low to complex improvement in soil aeration 
and fertility. 


(iii) Simple to moderately complex erosion control practices. 


(iv) Removal of few stones as required. 
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(3) Agricultural Use Capability Class C 


These are lands requiring moderately low expenditures for development 
and low to moderate expenditures for maintenance. For example, the fine tex- 
tured soils of the Cochrane Clay Belt with six to eighteen inches of peat are 


included in this class. 


The following types of land are representative of agricultural use cap- 


ability Class C:- 


(1) Clay and loam soils with imperfect natural drainage which 
are moderately difficult to develop because one of the fol- 


lowing features interferes to a moderate degree:- 


Stoniness 
Compact layers 
Rock outcrops 


Steep slopes or other erosion features 


Muskegs or other areas of difficult drainage. 


Specifically, Class C lands require some, if not all, of the following 


practices before they will produce general farm crops on a satisfactory level: 
(1) Moderately low drainage costs. 


(11) Moderately low methods in the improvement of 


soil structure, aeration and fertility in general. 
(ii1) Simple erosion control practices where necessary. 
(iv) Low costs of removing stones. 
(4) Agricultural Use Capability Class D 


These are lands with moderate costs in both development and mainten- 
ance. The clay soils of the Cochrane Clay Belt with eighteen to thirty-six 


inches of peat are in this class. Other commonly occurring examples are: 


(1) Clay and loam soils which are difficult to develop be- 
cause one of the following features interferes to a mod- 


erately high degree:- 


Stoniness 
Compact layers 
Rock outcrops 


Steep slopes or other erosion features. 
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(11) Imperfectly to poorly drained clays with a shallow cov- 
ering of sand. 


(111) Clay soils comparatively shallow over bedrock. 


Class D lands may be so rated also because of the distribution pattern of 
good and poor soils, for example, clay and loam areas broken by rock, sand 


spots or poorly drained areas. 


Specifically, Class D lands require some, of the following practices be- 


fore they can produce general farm crops on a satisfactory level:- 


(1) Complex drainage operations including, in many cases, 


the removal of considerable depth of peat. 


(11) Complex soil improvement practices often of a physical 


mature such as breaking up compact subsoil. 


(111) Complex improvement in soil aeration and fertility. 


(iv) Low to moderate erosion control practices. 
(v) Moderate costs of removing stones. 
(5) Agricultural Use Capability Class E 


These are lands with moderately high costs of development and mainten- 
ance. In some cases it is the maintenance cost rather than development cost 
which places land in this category. A common example is a coarse textured 
soil. The cost of maintenance of these soils continues to be higher, although 
the cost of development may not exceed that of Class D. Included in Class 
E also are the organic soils deeper than three feet but reclamable with mod- 
erately high costs. 

The following types of land are included i Infigncult ar a Use Capability 
(1) Coarse-textured soils with a ee to gently rolling to- 
pography and with imperfect to excessive drainage and 
are comparatively free from stones and unbroken by rock 


outcrops, steep slopes, eroded areas and muskegs, etc. 
(ii) Fine and intermediate textured soils, moderately stony 


and comparatively shallow over bedrock, having a smooth 


to gently rolling topography. 
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Specifically, Class E lands require some, if not all, of the following 
practices before they will produce farm crops on a level satisfactory for the 


region:- 


(i) Heavy applications of mineral and organic fertilizers and 


of mineral and organic amendments (such as lime and 


peat). 
(11) Removal of stones in the fine textured soils. 
(iii) Moderately complex erosion control methods. 


(6) Agricultural Use Capability Class F 


These are lands with high developmental and maintenance costs. They 


are the very shallow, the very stony, very steep and severely eroded lands. 


Lands which are badly broken by bare bedrock, steep ridges or bogs are 
included in this class, even though the remainder of the land could be rated 
Class E and higher. 


(7) Agricultural Use Capability Class G 
These are lands with bare bedrock, open bogs and extremely broken lands 


on which the costs of development and maintenance are very high. These 


cannot be reclaimed except by very expensive engineering projects. 


D. The Relationship of Agricultural Use to Other Uses of Land 


Many interrelationships exist between the use of land for farm crops and 
for crops of forests and wildlife, (i) from area to area within the same period 


of time, (ii) from time to time on the same area. 

For example, there are no absolute forest soils. In any given area, the 
poorest sites which barely support merchantable forest stands could be deve- 
loped for agriculture if the following three conditions develop:- 


(i) An active regional economy, 


(11) The evolution of relatively more efficient and inexpens- 


ive techniques of developing agricultural land, 


(iit) A large and pressing demand for increased agricultural 


production. 
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Thus, for any area, other land uses cannot be planned until the probable 
trends in the growth of the agricultural communities of these areas have been 
estimated. Further, a static line cannot be drawn which will include all pos- 


sible agricultural development and exclude all areas of permanent forest lands. 


E. The Pressure for Lands for Agricultural Settlement 


If we were to use the current demands for the agricultural lands of the 
Glackmeyer Development Area as a basis for predicting the growth of its 
agricultural community, we would forecast a very limited and spotty growth. 
It is necessary to analyze this current demand to ascertain the merits of this 
approach. The limited demand that does exist at present is due primarily to 
the fact that cheap land is available in the Glackmeyer Development Area. 
The purchase price of land, however, is but one factor to be considered when 
appraising the relative merits of establishing a farm in various localities. 
The costs of developing and maintaining the land for agricultural production, 


the crop yield, the probable climatic hazards, are other factors to be consi- 


dered. 


Because of the better climate, lands in Southern Ontario classified as 
agricultural use capability class C are roughly equivalent in their production 
to Class A lands in the Cochrane Clay Belt. 


Thus the present demand for agricultural lands in the Development Area 
is a false demand based upon an erroneous belief that the cheap land avail- 
able here can be developed at a lesser cost than the more expensive farm 
lands of Southern Ontario of comparative productivity. Another factor to be 
considered is that present regulations governing the sale of lands for agri- 
culture, which pertain to the Development Area, permit the acquisition of a 
maximum of 75 acres of cheap Crown land (with the possibility of later acquir- 
ing a further 75 acres which may not necessarily be located contiguous to the 
original holding). Seventy-five acres is too small a holding to permit the ef- 
ficient use of the equipment and implements which are required to develop 
and maintain lands in the Development Area; also the returns from the crop 


yield of 75 acres in this area are insufficient to offset production costs. 


The fact that most of the homestead lots have less than 30 acres cleared 
does not indicate that this is all that is needed for a farm. It merely indi- 
cates that the settler is not farming nor can he hope to farm a 75 acre lot, 
except for a highly specialized type of agriculture for which there is only a 


limited need. 


The demand for agricultural land in the Glackmeyer Development Area 
beyond that which supplies the regional markets will continue to be a false 
demand until (i) all lands in Southern Ontario of agricultural use capability 


classes A, B and C have been developed for agriculture or devoted to other 
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land uses, (ii) a type of agricultural activity has been developed in the Clay 


Belt which is able to compete with that of other areas. 


The clearing and cropping of park lands in Britain during the last war is 
an example of a real pressure for agricultural lands. When such a demand 
occurs in Ontario, it will be possible to expand agricultural activities into 
the hinterland rather than to further develop the densely populated area. When 
such a real demand will arise and what the magnitude of that demand will be, 
can only be predicted within very broad limits of time and space. The pop- 
ulation trend in Canada and the changes since 1940 in the rural economy pat- 
tern in Southern Ontario (for example, the lands withdrawn from agricultural 
production for housing and industrial development, and the increased effici- 


ency of cultural practices on larger farm holdings) indicate that we may rea- 
sonably expect a real pressure for the agricultural lands of the Glackmeyer 


Development Area at some future date. 


In addition to the foregoing factors, there is a psychological factor which 
may, at any time, add to the pressure for lands in the Development Area. The 
pioneer spirit. is a deep-rooted human force; it is, in essence, a sincere desire 
to establish new communities in so far as possible by the individual and col- 
lective efforts of the settlers themselves with the hope that these communi- 
ties will be an asset to the country as a whole and that they will in them- 
selves provide an environment which will more closely approximate the set- 
tlers’ idea of an ideal community. Past experience in the Development Area 
and elsewhere indicates that the pioneer spirit, when largely uninformed 
about natural land qualities and the difficulties imposed by the socio-econom- 
ic environment of the area to be settled, can achieve but a meagre attainment 
of its aims. With increased general appreciation of this complex of natural 
and human factors, however, the pioneer spirit can operate as a positive 


creative force. 


Accordingly, the present weak and ill-directed demand for agricultural 
lands in the Development Area is not sufficient evidence that there will be no 


real demand for these lands, providing:- 


(1) Consolidation of farm communities and more efficient man- 
agement of suitable farm units enables the local farmers 


to capture a greater proportion of the local market. 
(11) Increased production for consumption outside of the Clay 


Belt within the one-hundred year planning period is requir- 


ed and will be met. 
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REoeakCh SUPPLEMENT V 


PRINCIPLES AND METHODS REQUIRED FOR PLANNING THE 
FORESTRY USE OF LAND IN THE GLACKMEYER DEVELOPMENT AREA 


A. The Definition of Forest Types 


Forest typés are devised to describe distinctive patterns of biotic sites. 
Biotic site includes the plant and animal life of the site which, together with 
the decomposing and decomposed organic matter, constitute the relatively 
unstable portion of the landscape. Although forest cover and shrub vegeta- 
tion are the only features used to designate the forest types of the Glack- 
meyer Development Area on Map No. 6, these forest types were classified on 
the basis of characteristic patterns of forest cover, shrub vegetation, herbs 


and mosses, fauna, and organic soil horizons. 


B.. The Relationship of Forest Succession to Physiographic Site in the 
Cochrane Clay Belt 


Forest vegetation develops within a combined space-time continuum rather 
than within two separate continua of space and time. Consequently, to as- 
certain the position of a given forest type within the time continuum (suc- 
cession), the space continuum of the physiographic features which determine 
major differences in succession trends must first be ascertained, This prin- 
ciple of forest succession is illustrated by Diagram 5. and the discussion 


which follows. 


A commonly occurring cross-section of physiographic site patterns based 
on landform is shown in the diagram. The dominant site for each of these 
patterns is shown in the diagram and associated sites are outlined in the 


subsections{(I-to-IV), 


(i) Level plains of coarse sand and gravel. 
Areas mapped as this physiographic pattern are dominantly com- 
posed of dry sites, but moist and wet sites also occur in areas 
where soil drainage within the rooting zone is impeded by under- 


lying bedrock, boulder masses or silt strata. 


(11) Gently and moderately sloping areas of sand and gravel capped 
with Cochrane clay till. 
Although areas mapped as this physiographic site pattern are 


dominantly composed of fresh sites, they also include transition 
fresh sites with an incipient glei horizon, because of the in- 
fluence of forest type succession and climate of these areas, 


and moist and wet sites in small sags and pot-holes. 


174 


a 


gS — wos6019 


ooo 
oo 


a 1319  Ayoojg 


1819 aarssom = ‘8 1919 juardiouy 


WML AVID = 3NVYHQOD d330 


JO V3uUV 
eM We tea aah e ere eg LIN DS OOS 


QNIGOIS ATLNIO ANIA 17--'S 
d330 40 V3UV e gee <¢ 


| Sse GL 2a OGL OE 
9NIdOIS ATLN39 SO Ves 2 eae 


1 
“2:0. ana avo 3NYHOO9 HIM 
OK Q3ddvVd T3AVH9 ONY GNVS JO |% YN: : cages 
U.N: wa8v ONIdOTS AT3LVN3CON 7. SS acs ee Ces) i: ey 
un =e % > 8.63 GAS CEASE GS 


oP Ges ae ae a ee sa SLES WS ee. es 0. Dar 
it Ses - San ey tee, 7. as GSR See an LS ne eo Ripe ee Soca oe 


(oe Oa Oe eee eee 73AVu9 ONY GNVS 3S4VvOD : 
Oe RA re ae CO ee ee 
a Oe ie > i ea L = 40 NIV1d 73A37 


| is 3Nid Ove 


30mdS MOVIE 
BV1d0d ‘WYSIV8 ‘HOYIS 3LIHM ‘N3dSV¥ | | | 3NId YOwe 


3901S YI3NOld 


(NOISS3ZOONS 183403) WANNILNOD 3WIL 3HL 


ZonddS WHOWI18 | | 


mnt mimava anew arc Cd 
(30NYdS “M)(WYSTV8) HOMIE M ‘NW 1d0d ‘8 ‘N3dS¥ 


: 1 | 30NudS MOVIE | 


aN Oe 


————— 
3Nid  xOUr 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
au 
' 
z 
: $ 
[3 
r 
z 
| 
+ 
| 
| 
39ViS J1VIOGSWH3ILNI 


30NudS M ‘WYSIVa ‘HONIG 'M ‘N3dS¥ ‘YVId0d ‘8 


7 —————————— 
HOMIB'M “ 3Nid NOVe ‘NAdsT 


¥id “8 ‘'JONYdS “M ‘N3dS¥ ‘UW Id0d 8 Yld @ ‘JONYdS M ‘N3dSV ‘HV 1d0d “8 


30NudS ‘N3dSV 


39v1iS XVRIND 


k wysive | l 


| 
| 
| 
| 
l 
| 
| 
| 
| 
] 
| 
| 
v 


(O¥LNOD SIHdVYSOISKHd) WNANNILNOD 30vdS 3HL 


39VdS OGNV 3WIL JO WANNILNOD V NIHLIM NOISS3OONS 3dAL 1S3YO04 430 37IdWVX3 NV 


$wJ0} pud7 


p — sso} awibay eaunjsiow 


(9) — ewibay aunjsiow 


We 


(111) Very gently and gently sloping areas of deep Cochrane clay till. 


A raw humus vegetation has, moved up the slope from the adjoin- 
ing depression and become established on most of this physio- 
graphic site pattern. Areas mapped as this physiographic pattern 
are dominantly composed of moist sites with stagnant soil water. 
They have a lower level of available nutrients than the moist 
sites where sand underlies the clay. In local areas which have 
steeper slopes, there may be a movement of telluric soil water 
which transports nutrients to the sites so that their level of 
available nutrients is comparable to the moist sites of the phys- 
iographic pattern in (ii) above. 


(iv) A shallow depression filled with peat underlain by a deep, mas- 


sive, impermeable glei horizon. 
Areas mapped as this physiographic site pattern are dominantly 
composed of wet sites, though local areas of moist sites may be 
found on slightly elevated ‘knolls’. 


The pattern of forest succession commonly observed in the Glackmeyer 
Development Area is shown on the right side of the diagram and applies to all 
areas lying to the right of the central wet area. This succession pattern is 
common to all broad expanses of clay unbroken by sand plains, rock knobs or 
other landforms where jack pine is a component of the climax stand. 


To illustrate the contrast in the succession pattern on areas where large 
amounts of jack pine seed are available, a sand plain is introduced on the 
extreme left of the diagram. On the left-hand side of the diagram are shown 
the succession patterns on clay areas which are influenced by the proximity 
of a large jack pine seed source, such as those occurring in the eastern and 
south-eastern part of the site region. It is assumed that the wet area in the 
centre is sufficiently wide to prevent the spread of jack pine seed from one 


side to the other, 


(1) Succession on Areas Influenced by the Sand Plain 


After a severe disturbance by fire, a uniform jack pine forest is estab- 
lished on the dry sites of the sand plain and on the fresh sites of the adjoin- 
ing kame landform. A jack pine-black spruce forest is established on the 4 
and 5 moisture regimes, and a black spruce forest is established on the re- 
maining sites (moisture regimes 6 to 9) on the left side of Diagram’S. As the 
vegetation passes from one stage of development to another, physiographic 
differences are reflected in further variations in the vegetation. The jack 
pine forest which is originally established on a broad range of sites will per- 


sist and become the climax forest only on the very dry sites. 


On the fresh sites, poplar and white birch will become established and 
later white spruce and balsam fir will invade these sites. Eventually a cli- 
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max poplar-white spruce-balsam fir forest type will become established on 


these fresh sites. 


On the moist sites, the jack pine will gradually be replaced by poplar and 
birch and later by white spruce and balsam fir, at which time a climax forest 
is established. This is similar to the climax forest of the fresh sites, except 
that black spruce may be present as a minor component. When black spruce 
becomes established on these sites with blocky glei horizons and accumulat- 
ing raw humus, this late climax stand is likely to change to a post-climax 


black spruce forest, unless it is disturbed by fire. 


The black spruce forest originally established on the wet sites will per- 
sist as the climax forest on all clay areas, except those which are too wet to 


support a forest cover. 


Site conditions will be sufficiently favourable on 6 and 7 moisture re- 
gimes for the development of merchantable black spruce pulpwood stands. If 
these sites are not disturbed by fire, raw humus will continue to accumulate 
and the glei horizon will continue to develop until they have deteriorated to 
an 8 moisture regime condition. Site conditions of the 8 moisture regime are 
such that only stunted non-commercial black spruce or larch stands can de- 
velop. The 9 moisture regime is for the most part too wet to support tree 
cover. 


(2) Succession on Areas Remote from the Sand Plain 


As indicated above, the pattern of forest succession on areas remote from 
the sand plain is that which occurs in the Glackmeyer Development Area. 


This succession pattern is discussed in the following section. 


C. The Succession of Forest Types on the Glackmeyer Development Area 


That variations in forest succession are controlled by patterns of phys- 
iographic site is demonstrated in the section above. Cover types have been 
established which represent stages in succession upon the various phys- 
iographic patterns. An outline of the ecological basis of this cover type 


classification is presented in the key to the map of Present Forest Cover 
(Map No. 6). 


These interrelationships between patterns of physiographic site and forest 
succession in the Glackmeyer Development Area are outlined in greater de- 
tail in Table 24 and the discussion of this table which follows. 


Table 24 is organized to emphasize the trends in succession on each of 
the commonly occurring physiographic sites of the Glackmeyer Development 


Area. There are many features common to the various physiographic site 
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patterns at a given stage of succession. Thus to facilitate the discussion of 
table 24 which is presented in the following sections, each section deals 
with a single succession stage and the conditions of all physiographic site 
patterns at that stage. 
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Table 24 


TRENDS IN: THE SUCCESSION OF THE PORESY TYPES OF THE 
GLACKMEYER DEVELOPMENT AREA 
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Titles of Subdivisions of Table 24 


Table Title 


24 A-- FOREST SUCCESSION ON FRESH SITES...... Soe in Be 181 


AlModerately Permeable Clay and Loam, Moderate 
to High in Lime 


A2Slowly Permeable Clay and Loam, Moderate 
to High in Lime 


24 B -- FOREST SUCCESSION ON MOIST SITES OF THE 4 
AND > MOISTURE REGIME CLASSES). fo. 6 5 6. a mieleh are 182 


24 C -- FOREST SUCCESSION ON TRANSITION MOIST AND 
Pte eUe OL EPS elects 6 ay sal: Miketge iin: ie Sh wile: 4 lake Ue ete st, So: 0) 6 183 


C1Moisture Regimes 6 and 7 (Telluric Water) 
C2 Moisture Regimes 6 and 7 (Stagnant Water) 
C3 Moisture Regimes 8 and 9 (Stagnant Water) 


24 D -- SUBORDINATE VEGETATION ASSOCIATED WITH STAGES 
CrP UCGESSION ON IR RESH SITES 6%. 0:00 0 0 6 says ees 184-185 


D1 Moderately Permeable Clay and Loam, Moderate 
to High in Lime 


D2Slowly Permeable Clay and Loam, Moderate 
to High in Lime 


24 E -- SUBORDINATE VEGETATION ASSOCIATED WITH STAGES 
OF SUCCESSION ON MOIST SITES OF THE 4 AND 5 
MOISTURE REGIME CLASSES ....... eedsile a m0 Je ie 6 186 


24 F -- SUBORDINATE VEGETATION ASSOCIATED WITH STAGES 
OF SUCCESSION ON TRANSITION MOIST AND WET SITES 187-188 


F 1 Moisture Regimes 6 and 7 (Telluric Water) 
F2 Moisture Regimes 6 and 7 (Stagnant Water) 
F3 Moisture Regimes 8 and 9 (Stagnant Water) 


Notes applicable to all tables 
(1)More details of the organic and Al horizons are given 
in Research Supplement III. 
(2) For abbreviations of tree species see Map No. 7. 
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(I) (Lhe Pioneer Stace 


(a) The Pioneer Stage on Fresh Sites 


In table 24 A two seral substages are considered:- 


(i) Where a severe fire completely removes the biotic features of the 


sites. 


On these sites the organic horizon is completely consumed, the structure 
of the Al horizon is substantially altered and the shrub vegetation is almost 
completely destroyed. A dense closed stand of aspen or white birch becomes 
established. 


(11) Where a less severe fire only partially removes the biotic features of 
the sites. 


On these areas the organic horizon is only partially consumed, the Al 
horizon is essentially unaltered and patches of shrub vegetation remain or 
quickly become established. On these areas a more open stand of aspen or 
white birch develops, in which white spruce and balsam fir occur as a minor 
component of this forest type. 


The forest types at this stage are essentially similar on both moderately 
permeable and slowly permeable clay and loam parent soil materials. How- 
ever, on sites which have been partially altered by fire, the shrub cover is 
usually more dense on the more permeable soil materials. 


(b) The Pioneer Stage on Moist Sites 


The trends of succession of the 4 and 5 moisture regimes are essentially 
similar on both the moderately permeable and the slowly permeable clay and 
and loam parent soil materials because the glei horizon has a more important 
influence than the parent materials upon the development of vegetation. Ex- 
cessive soil moisture is retained in the upper soil horizons because the very 
slowly permeable glei horizon prevents the passage of soil water to the under 
lying, more permeable, soil horizons. In addition, the glei is almost imperme- 
able to tree roots so that most of them are confined to the upper moist soil 
layers. 


The pioneer forests on moist and fresh sites within the Glackmeyer De- 
velopment Area are similar, although there is less shrub competition on moist 
sites which have been partially altered by fire. (See Table 24 B) The pre 
dominance of aspen and white birch on the moist sites of the Glackmeyer De- 
velopment Area at the pioneer stage would appear to have resulted from suc- 
cessive fires or a combination of disturbance to the forest type by cutting 
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prior to disturbance of the sites by fire. In more remote parts of Site Region 
3, where there was no cutting prior to the fire which established pioneer for- 
est types, and where repeated fires on the same area rarely occur, the pio- 
neer forests are dominantly spruce and balsam, aspen and white birch being 
a minor component. Moist sites within the Development Area which were 
cleared and pastured for some years without being cultivated and were later 
abandoned, have a pioneer forest with a higher stocking of spruce and balsam 
than similar sites which were cultivated or lay idle after clearing. 


Two photos comparing pioneer forest types on similar moist sites resulting from 
differences of cultural treatment. The stand in photo 13 (upper) was established on 
cultivated lands. Aspen, willow and alders are dominant so that the yield-quality 
production of this stand at maturity will be low. The stand in photo 14 (lower) was 
established on lands which were cleared and pastured, but not cultivated. Spruce, 


balsam and aspen share dominance so that the potential yield-quality production is 


high. 
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(¢). “PhetPioneer;Stage-on Wet Sites 


These include the transition moist to wet sites as well as wet sites (see 
table’ 24°C.) 

For the remaining sites of the Glackmeyer Development Area shown in 
Table 24 C, the accumulation of raw peat exceeds 1’ in depth. Consequently, 
only very rarely does a severe fire consume all this peat accumulation. 
Hence, in the pioneer stage of these sites only one seral substage need be 
considered (substage 3 - biotic features partially removed). The pioneer for- 
est types of sites of the 6 moisture regime with telluric water are dominantly 
black spruce with white birch and larch. Transition moist sites with stagnant 
ground water are dominantly black spruce with aspen and larch, the 8 and 9 
moisture regime sites are exclusively black spruce and larch. 


(2) The. Intermediate: Stage 
(a) The Intermediate Stage on Fresh Sites 


During the intermediate stage there is little difference in the character of 
the forest types of the fresh sites with moderately permeable or slowly perm- 
eable clay and loam. (See table 24 A). Semi-tolerant conifers gradually be- 
come established at this stage. Succession of sites on which the biotic 
features were completely removed by fire are likely to become arrested at the 
intermediate stage. The dense aspen or birch forest types which are est- 
ablished on these sites may remain essentially unaltered for the greater part 
of two forest rotations. In moderately disturbed climax communities (seral 
stage Sc on table), cutting or light fires tend to eliminate the conifers from 
the main story of these climax forests because the conifers are less resistant. 
to fire than poplar and because cutting in these types is largely restricted to 
the conifers. The understory of these types is dominantly balsam because 
site conditions are such that balsam regenerates and becomes established 
more readily than spruce. 


(b) The Intermediate Stage on Moist Sites 


The forest types of the moist sites develop at the intermediate stage in 
the same manner as outlined above for the fresh sites. (See table 24 B). The 
decomposition of humus is more rapid on those moist sites which are enriched 
by nutrients carried in by telluric water than on fresh sites which are for the 
most part not enriched in this manner. An Al horizon is also more highly 
developed on the telluric moist sites than on either the fresh sites or the 
stagnant moist sites. Particularly is this the case when the forest type as- 


sociated with the telluric sites has a sizeable balsam poplar component. 
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(c) The Intermediate Stage on Wet Sites 


These include the transition moist to wet sites as well as wet sites (See 
table 24 C). 

The forest type development on telluric 6 moisture regime sites is char- 
acterized by a gradual accumulation of raw peat humus, the gradual elimina- 
tion of white birch from the forest type, and the establishment of a white 
cedar understory. 


On the non-telluric transition moist sites at the intermediate stage, aspen 
is gradually eliminated from the forest type as the raw humus accumulates 
and as moisture conditions deteriorate. Larch is also eliminated due to its 


inability to compete with black spruce. 


On the 8 and 9 moisture regime at this stage, the growth of black spruce 
and larch is very slow compared to the growth of these species on moist and 


transition moist sites. 


(3) The Climax and Post-Climax Stages 


(a) The Climax Stage on Fresh Sites 


On fresh sites with moderately permeable clay and loam parent soil mat- 
erial, the climax forest type is a balsam fir-white spruce-balsam poplar-aspen 
cover type with a herb vegetation and a decomposing humus. (See table 24 A). 
This forest is usually very stable for sites of this type which have a warmer 
than normal ecoclimate. If these sites have a normal ecoclimate and are un- 
disturbed by fire for a long period, there is a slow deterioration of internal 
soil drainage conditions. Accompanying this change in soil drainage, the 
subordinate vegetation changes from a herb vegetation to a mixed vegetation 
of herbs and mosses (species of Lycopodium, Dicranum and Calliergon), and 
raw humus begins to accumulate. In this site condition black spruce becomes 
established. It is present initially as an understory and later as a component 
of the main stand. This change in physiographic and biotic features can, in 
the absence of disturbance by fire, continue till they are no longer fresh, but 
moist sites. This trend of forest type development is more common on fresh 
sites with slowly permeable clay and loam parent materials, particularly on 
those sites which have a normal ecoclimate. 


> 


(b) The Climax Stage on Moist Sites 


On moist sites of both parent material classes, the climax forest is an 
aspen-balsam fir-white and black spruce cover type with a dominantly herb 
subordinate vegetation. (See table 24 B). A relatively deep decomposing 
humus and AJ] horizon are characteristic of climax forest on moist sites, 
particularly those sites which are enriched by nutrients which are brought in 


by telluric water. 
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The trend of succession, involving decreased site productivity, which is 
initiated when climax forest types remain undisturbed by fire for a long period, 
proceeds further on moist sites than on fresh sites. As stated above, the 
post-climax forest type on fresh sites is a mixed cover type of deciduous and 
conifer species. Black spruce is a minor component of this cover. On moist 
sites this change in forest type can continue to the point where a pure black 
spruce forest with 6 to 12 inches of accumulating raw peat humus and a dom- 
inantly sphagnum moss vegetation are developed. These changes are more 
likely to occur on moist sites which have a colder than normal ecoclimate. In 
the early part of the post-climax stage, the cover type is similar to the post- 
climax type on fresh sites, the subordinate vegetation is dominantly a moss 
vegetation (Hypnum and Hylochomium) with herbs (Cornus, Linnaea and Cop- 
tis). Later small cushions of sphagnum become established and spread from 
these centres. The forest gradually changes to the pure black spruce forest 
which is described above. 


(c) The Climax Stage on Wet Sites 


These include the transition moist to wet sites as well as wet sites (See 
table 24 C). 

The climax forest type on telluric 6 moisture regime sites is a black 
spruce and white cedar cover type with a moss vegetation which is dominantly 
sphagnum and an accumulation of one to two feet of raw peat. The post- 
climax stage which develops on undisturbed site's is an open stand of black 
spruce and cedar with a very dense alder, cedar and ground hemlock shrub 


vegetation. 


The climax forest type on stagnant transition moist sites is a black spruce 
cover type with a sphagnum moss ground cover and an accumulation of two to 
three feet of peat humus. The post-climax type is an open black spruce- 
larch cover type, with a dense alder and labrador tea shrub vegetation. 


On the 8 moisture regime, the climax forest type is a stunted open black 
spruce cover type with an accumulation of over three feet of raw peat anda 
sphagnum moss vegetation. The post-climax forest type is an open sphagnum 
bog without tree cover. 


The 9 moisture regime, at the climax stage, is a treeless bog character- 
ized by an accumulation of over five feet of peat and moss. 


D. Forest Use Capability of Forest Lands of the Glackmeyer Development 


Area 
(1) The Definition of Forest Use Capability Classes 


Forest use capability classes have been devised to indicate the relative 


potential productivity of tree crops which grow on the various physiographic 


LO3 


sites of Site Region 3. In Site Region 3, potential productivity has been as- 


sessed tentatively by means of an empirical evaluation of the yield-quality ppcticn 


classes, covering this range of potential productivity, have been devised. oN ie 


Forest use capability classes were then defined in terms of the potential Vila 4 
yield-quality production classes. Table 25 shows the yield-quality classes 

for Site Region 3 and Table 26 the definition of forest use capability classes 

on the basis of potential yield-quality class production. 


(2) The Detailed Description of Forest Use Capability Classes in Terms of 
Patterns of Physiographic Sites and Forest Types 


(a) Excellent Forest Lands 


Lands classified as forest use capability class A are associated with 
the dominantly fresh sites of the kame (k and dk) and stream (GS) landforms. - 
On the kame landform excellent forest land is associated with those sites 
where the combined effect of relief, relative mass elevation and moderately 
permeable clay and loam parent soil material modified the local climate to a 
warmer than the normal ecoclimate for the site region. On the deep clay de- 
posits dissected by eroded gullies, excellent forest land is also associated 
with fresh sites with a warmer than normal ecoclimate. This landform occurs 
on the slopes of the large river valleys where there is good air drainage. 
This air drainage is the dominant factor which influences the local climate of 
the sites of this landform. Local areas of excellent forest lands are also 
found on the slight knolls which are adjacent to some trough: of the trough 
landform. In the northern portion of the Development Area, excellent forest 
land is commonly associated with sites which are in good condition, and with 
climax forest types of poplar (dominantly balsam poplar), white spruce and 
balsam fir; this forest type has been only slightly modified by cutting. In the 
central and southern portions of the Development Area, the excellent forest 
lands, for the most part, have been disturbed by fire during the early period 
of settlement (1911 to 1916) so that the associated sites are in fair condition, 
and the associated forest types are dominantly pioneer and intermediate forest 
types of either pure poplar and white birch, or poplar and white birch with an 


understory of semi-tolerant conifers. 
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2 Teco 


Table 25 


YIELD-QUALIT Y CLASS PRODUCTION 
FOR THE PHYSIOGRAPHIC SITES OF SITE REGION'S 


Pulpwood ( All Species) 


Class I 

Class II 
Class II 
Class IV 
Class V 
Class N 


Saw Timber (All Species) 


Glass [| 
Class II 
Class II 


Class IV 
Class V 
Class N 


over 40 cords per acre (merchantable) 


20'* 40-cord sitio i 
T2020 Cordes tik Y 

De AGOGO shat od 
less than 5 cords per’acre * ”” 
Nil 


over 25,000 FBM per acre, grades ] and 2 
15,000 - 25,000 FBM per acre, grades 1] and 2 
7,000 - 15,000 FBM per acre, grades 1 and 2 
7,000 FBM per acre, grade 3 
1,000 - 7,000 FBM per acre, all grades 
less than 1,000 FBM per acre, all grades 
Nil 


Table 26 


FOREST: USE ‘CAP ABILITY CLASSES DEFINED IN: TERMS 
OF ‘THEIR POTENTIAL VIELDsOUALTTY PRODUCTION 


Forest Use Capability 


Classes 


A Excellent forest land 
B- Very good forest land 


Good Forest land 
Fair forest land 
Poor forest land 


Very poor forest land 


Me thee) 


Potential Yield-Quality 


Production 


Class I Saw Timber, Class J Pulpwood 
(commonly over 50 cords) 

Class II Saw Timber, Class I Pulpwood 
(commonly under 50 cords) 

Class III Saw Timber, Class II Pulpwood 
Class IV Saw Timber, Class II] Pulpwood 
Class V Saw Timber, Class IV Pulpwood 
Class N Saw Timber, Class V Pulpwood 


Extremely poor forest land Class N Saw Timber, Class N Pulpwood 
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(b) Very Good Forest Lands 


Lands classified as forest use-capability class B are associated with 
transition fresh sites which occur mainly on the kame (k), stream (GS) and 
drumlin (d and dk) iandforms. On these landforms very good forest land is as- 
sociated with sites having a normal ecoclimate which has resulted either from 
the combined influence of slowly permeable clay and loam parent soil mat- 
erials and to the influence on physiographic site conditions of a post-climax 
forest type, or to the influence of a post-climax forest type on the site con- 
ditions of sites on moderately permeable clay and loam parent soil materials. 
Class B forest land, or patterns of A and C forest lands, are more common on 
the drumlin landform than on the kame landform. The relief of the drumlin 
landform is gently rolling and the elevated areas of this landform are small in 
comparison to those of the kame landform; hence the effect of the relief is to 
permit the normal expression of region climate. In addition to the effect of 
relief on local climate, the fabric of the parent materials which are dominantly 
slowly permeable clay has a similar effectivity. Very good forest lands which 
are associated with undisturbed sites in good condition, usually support a 
poplar, white spruce, balsam fir and black spruce forest type with a moss and 
herb subordinate vegetation. Very good forest lands, which are associated 
with sites which have been disturbed by fire, support pioneer and intermediate 
forest types either of pure poplar and white birch or poplar and white birch 


with an understory of semi-tolerant conifers. 


Very good forest land (class B) with a climax forest type of white spruce (centre), 
black spruce (left), aspen and white birch. Although the development of the individ- 


val trees indicate the potentialities of the site, the stocking of trees shown here is 
less than the potential production, because the forest type is over-mature and many of 


the older trees of poor vigour have been cut. 
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(c) Good Forest Lands 


Lands classified as forest use capability class C are associated with the 
dominantly moist sites of the stream-dissected and troughed plain landtypes. 
On the moist sites of the deep clay deposits dissected by slow-moving stream 
courses (CS) and the trough (TS) landform, the relief is flat and the associ- 
ated forest type is dominantly a climax or post-climax type with an accumu- 
lating raw humus. The effect of this relief and forest type is to modify the 
local climate of these sites to colder than the normal ecoclimate for the site 
region. On the kame and drumlin landforms local areas of class C lands re- 
sult from a more advanced stage of modification of the physiographic site 
features by the associated post-climax forest type than that described above 
for class B forest lands. On the channel landform areas of class C forest 
lands are associated with small areas of moist sites where the relief and the 
fabric of the parent soil materials have permitted the maintenance of the cli- 


max forest type which is associated with moist sites. 


Good forest lands, which are associated with undisturbed moist sites in 
the best condition, support a climax forest type of poplar (dominantly aspen), 
balsam fir, white spruce and black spruce with decomposing humus, a herb 
subordinate vegetation and a well-developed Al horizon. This best site con- 
dition is found sparingly on moist sites where for long periods forest type 
succession is not influenced by fire. More over, when the best site condition 
has been established, the associated climax forest type is not as stable as 
the climax forest type which is associated with fresh sites; hence if fire con- 
tinues to play no part in forest-type succession, a decreasing productivity 
trend is initiated. In this post climax stage, a good site condition ts est- 
ablished which is characterized by a herb and moss subordinate vegetation 
and a slight accumulation of raw humus. In the continued absence of fire, 
the decreasing productivity trend will continue to the point where the poorest 


site condition is developed. 


The poorest site condition on moist sites is characterized by a pure black 
spruce forest type with 6’’ to 12’? of raw peat humus and a sphagnum moss 
subordinate vegetation. Diagram 11 illustrates the differing relationships of 
disturbance to the site conditions of moist sites resulting from differences in 
the trends of site productivity. The yield-quality production of moist sites in 
the poorest condition is similar to that of class D forest lands. However, as 
indicated in Diagram 11, if these poorest moist sites are severely disturbed 
by fire, a succession of increasing productivity may be initiated and event- 
ually the potential yield-quality production of class C lands may be attained. 
Class D lands, on the other hand, cannot be ameliorated by severe fires to 
attain a production much above the level of the upper limit of class D yield- 
quality production. 
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(d) Fair Forest Lands 


ST TRaImH » chi cnoeeTod 
oy classified as forest use capability class D are,dissected troughed 


plainyand lower slope land-types.. The combined effect of relief, forest type 
and soil type is to modify the local climate of these sites to a colder than 
the normal for the site region. Transition moist sites with telluric water 
which transports mineral substances to the site and stimulates humus de- 
composition are commonly associated with class D forest lands and occur 
commonly on the lower slope landform. Undisturbed sites of class D forest 
lands develop in a succession of decreasing productivity. Because of the 
considerable peat accumulation (2’ to 3’) and the deep, massive and imperm- 
eable glei horizon, even a verysevere disturbance will reverse this succes- 
sion trend only to a limited extent. Very severely burned sites of class D 
forest lands usually have at least 1 ft. of raw humus remaining after distur- 
bance and although aspen and white birch may become established and form 
pat of the pioneer forest type, the climax forest type which ultimately de- 
velops is a well-stocked black spruce forest type with a yield-quality pro- 
duction of 20 to 25 cords per acre. In the absence of fire, a post-climax for- 
est type succeeds the climax type and the decreasing productivity trend is 


resumed, 


Fair forest land (class D) with a well-stocked stand of black spruce in the back- 
ground. This lot was settled in the 30’s. The land in the foreground was burned, 
stumped and seeded to comply with settlement regulations, but was not suitable for 
agriculture (class D agricultural use capability). The pulpwood on such lots pro- 
vided a subsistence livehood during the depression period, but they were abandoned 
when the pulpwood was cut off or when more profitable employment became available 


in the post-depression period. 
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THE CONDITIONING OF MOIST SITES OF THE GLACKMEYER DEVELOPMENT AREA 
THROUGH DISTURBANCE OF VEGETATION SUCCESSION 


SUCCESSION 
OF 


INCREASING PROOUCTIVITY 


Poorest Site Condition 


Severely disturbed by severe fire 
(a) No humus of any type 
(b) Pioneer lesser vegetation 
(c) Pioneer forest types 


Lif undisturbed | 


Poor Site Condition 


Slightly recovered from severe disturbance 


(a) Trace to '/4" of decomposing humus 
(b) Few. indicator herbs but still largely 
pioneer lesser vegetation 


(c) Pioneer proceeding to intermediate forest types 


I If undisturbed : 


Fair Site Condition 


Fairly well recovered from severe disturbance 
( or moderately disturbed ) 
(a) 1%" to '/2" of decomposing humus 
(b) Moss and herb vegetation 
(c) Intermediate forest types 


| if undisturbed j 


Good Site Condition 


Almost recovered from severe disturbance 
{ or slightly disturbed ) 
(a) Over !/" of decomposing humus with some 
incorporation with mineral soil 
(b) Herb vegetation 4 
(c) Intermediate proceeding to climax forest types 


L'f undisturbed | 


Best Site Condition 


Completely recovered from disturbance 
(a) Well developed A, (humus incorporated with 
mineral soil plus decomposing humus layer ) 


(b) Herb vegetation 
{c) Climax forest types 


lf undisturbed 


Diagram - II 
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(0) 
(bd) 
(c) 


(a) 
(bd) 
(c) 


(9) 
(bd) 
(c) 


(a) 
(b) 
(c) 


SUCCESSION 
OF 
DECREASING PRODUCTIVITY 


Good Site Condition 


Slight accumulation of row humus 
Moss and herb vegetation 
Climax forest types 


If undisturbed 


Fair Site Condition 


3" to 6" of accumulated raw humus 
Dominantly moss vegetation 
Post—climax forest types 


If undisturbed 


Poor Site Condition 


eee 


Accumulation of 6" to 8° raw humus 
Cushions of sphagnum among other mosses 
Post —climax forest dominantly black spruce 


Lif undisturbed | 


Poorest Site Condition 


Accumulation of 8" to 12" raw humus 
Sphagnum moss 


Black spruce 
ee If severely disturbed 


(e) Poor Forest Lands 


Lands classified as forest use capability class E are commonly a pattern 
of D and F forest lands, but in some cases they may be dominantly transition 
moist sites which are in the poorest site condition. The sites associated 
with class E lands have a stagnant soil water condition and there is no de- 
composition of the accumulating peat. The associated forest types are either 
a pattern of black spruce and stunted black spruce forest types, or an open 
black spruce forest type with slow growing trees which are approaching the 
stunted condition. 


(f) Very Poor Forest Lands 


Lands classified as forest use capability class F are associated with 
very wet sites. The sites are dominantly 8 moisture regime sites with a min- 
or proportion of 7 moisture regime sites which are in the poorest site con- 
dition and a major proportion of 9 moisture regime sites. The associated for- 
est types are dominantly stunted spruce with a minor proportion of marginally 
productive black spruce forest types composed of trees which are approach- 


ing a stunted condition, and a minor proportion of treeless bogs. 


(g) Extremely Poor Forest Lands 


Lands classified as forest use capability class G are associated with 
saturated sites which are too wet for forest growth (deep muskegs). The dom- 
inant vegetation type is a treeless bog; there is a minor proportion of stunted 


black spruce. 
E. Site Condition Classes 


Variations in forest cover, silvicultural treatment, and other natural dis- 
turbances, result in changes of the least stable site features, e.g. humus 
horizons and local climate. The complex continuum of these changes has 
been divided into site condition classes. Because levels of site condition 
are difficult to establish over a broad range of sites, each physiographic site 
class is rated separately, placing all conditions which occur upon them within 
a relative scale of five classes, ranging from the best condition to the poor- 
est condition. The best site condition may not be the best condition for the 
establishment of less demanding species. Jack pine, for example, will suffer 
from the relatively strong competition of the brush and tree species of a fresh 
site in the best condition, but may become established on fresh sites which 
are in fair condition and is most easily established on fresh sites in poor con- 
dition. Diagram 11 and the description of the relationships of site condition, 
disturbance and the trend in succession of forest types illustrate the need for 


integration of all these factors. 
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The total complex of features which are associated with the. site con- 
dition classes of the physiographic sites of the Glackmeyer Development 


Area are summarized in the following paragraphs. 


On fresh sites where the vegetation succession trend is towards an in- 
creasing productivity, the change from a fair site condition to the best site 
condition, which occurs when these sites are not disturbed by fire, results in 


the following changes of site features:- 
(i) An increase in the abundance and cover of the herb vegetation. 


(ii) An increase in the potential of the site to produce more vigorous 


shrubs. 
(iii) A well-decomposed humus horizon is built up. 


(iv) An Al horizon is built up as organic matter mixes with the min- 


eral soil (melanization), 


Fresh sites in the best condition are relatively stable so that the best 
site condition tends to be sustained for a long period on these sites. How- 
ever, if these sites remain undisturbed for very long periods, it is possible 


that a post-climax forest type may develop and vegetation succession with a 


decreasing productivity trend may be initiated. When the decreasing pro- 
ductivity trend is initiated and these sites remain undisturbed by fire, they 


may deteriorate from a fair condition to the poorest condition. The features 
associated with these changes in site condition are:- 
(1) A decrease in the abundance and cover of herb vegetation. 
(ii) A decrease in the brush competition potential. 
(iii) An increase in the abundance and cover of moss vegetation. 
(iv) A raw humus is built up. 


(v) An Al horizon is lacking. 


If fresh sites in the poorest condition continue to be undisturbed by fire, the 


process of gleization is initiated and the sites become transition fresh sites. 


The features associated with changes in site conditions for the transition 
fresh sites are in the main similar to those described above for fresh sites. 
The characteristic features of transition fresh sites which differ from those 
of fresh sites are:- 
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(1) An incipient glei horizon is present in the profiles of all site 


condition classes. 


(ii) The potential for vigorous brush competition is slighly lower than 


on fresh sites in similar condition. 


(i411) The best site condition of transition fresh sites is not as stable 
as that of fresh sites and consequently in the absence of dis- 
turbance by fire a decreasing productivity trend of succession is 


more apt to be initiated. 


The site features of moist sites have already been summarized in Diagram 


il, page 199. 


The accumulation of moss and raw peat humus is the outstanding site 
feature of transition moist sites. The dominant trend of forest succession on 
these sites is of the decreasing productivity type. This dominant trend is 
only slightly offset by very severe fire. The best site condition of these 
sites has a raw peat horizon which has been reduced by fire to about 1 ft. in 
depth. Where complete lack of disturbance has allowed the poorest site con- 


dition to develop, raw peat has accumulated to a depth of 3 feet. 


The features of wet sites are similar to transition moist sites, except that 
in their best condition the accumulation of raw humus is reduced to a depth of 
3 feet and in their poorest condition these sites are areas of treeless bog with 


over 5 feet of peat accumulation. 


F, Proportion ate Production Classes 


Within a physiographic site class, variations in disturbances and resulting 
site conditions will result in a variation in the degree of stocking and the 
species composition of the forest types which develop on these sites. Sites 
in the best condition will approach their potential yield-quality production, 
while similar sites in poorer condition, because they support forest stands of 
a low degree of stocking or a high proportion of the less valuable species, 
will have a lesser yield-quality production. The potential yield-quality pro- 
duction is a function of the physiographic site, while the actual production of 
any area is a funcrion of the combination of its physiographic and biotic site 
features. This combination of physiographic and biotic sites is termed an 
ecological unit; it includes the physiographic site class, the condition of the 
site, and the forest type growing onthe site (in particular the degree of stock- 
ing and species composition of the forest type). Subjective ratings have been 
made for the ecological units of the Glackmeyer Development Area to estimate 
their probable production at rotation age as a percentage of their potential 
yield-quality production. A five class scale is used for these ratings, the 


limits of the classes being shown in Table 27. 
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Table 27 


PROPORTIONATE PRODUCTION CLASSES 
(Proportionate Production of Ecological Units Estimated 
as a Percentage of their Potential Yield-Quality Production) 


Class 
V Very high over 85 % 
H High 60 - 85 % 
M Moderate 30 - 60 % 
L Low Bekker 
E Extremely low less than5 % 


G. Degree of Effort Classes 


The degree of effort classes are interpretive ratings of the estimated 
costs of forest management which are required for specific ecological units 
to attain at maturity a forest type which has a high proportionate production 
rating. The degree of effort classes are interpreted from the levels of the 
features of the ecological units. The density of stocking and species com- 
position of the forest type, and the site condition and the potential for vig- 
orous brush competition of the physiographic site are most important features 
to be considered in these interpretations. For example, the best sites in good 
condition will require a high degree of effort to attain the objective of man- 
agement. Special management techniques of harvesting and releasing the 
young stands will be required because of the high competition potential of 
the shrub vegetation growing on these sites. The best sites in fair condition 
will also require a high degree of effort because of the low proportionate pro- 
duction of desirable species of the forest types which usually develop on 


these sites unless forest mangement assists succession trends. 


The relative degree of effort required for the ecological units of the 
Glackmeyer Development Area has been expressed by a five class scale, 
ranging from the least effort (class 1) to the highest effort (class 5) where the 
cost of establishment and maintenance is estimated to be greater than the 
probable returns from the timber crops which may be grown on these sites. 
Areas on which forests cannot be grown without extensive changes to the 
physiographic conditions have been designated as class N. Data regarding 
the kinds and costs of treatments of the forests of this area and data pertain- 
ing to the probable yields of forest types which are produced by natural means 
or by management are very meagre. Hence, the assessment of degree of ef- 


fort classes of this study must be regarded as tentative estimates. The 
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definition of degree of effort classes in terms of management costs is given 


in Table 28 
Table 28 
DEGREE OF EFFORT CLASSES 


(Defined in Terms of the Per Acre Costs of Establishing 
and Maintaining Forest Types of a High Proportion Production) 


Class 
z Very low | ; BY - $15.00 per acre 
2 Low ~ $15.00 to $30.00 per acre 
3 Moderate $30.00 to $60.00 ”? ’? 
4 ) High $60.00 to $100.00? ” 
5 | Very high over $100.00 per acre 
N Cost in excess of probable returns from the 


tree crops which may be grown. 
H. The Application of Forest Use Capability Classes to Forest Management 


The Forest Use Capability Map (No. 8) is not designed to provide the 
forest manager with a plan for forest management. Rather it is designed to 
assist the forest manager by suggesting the possible alternative courses of 
management. Natural land and forest units (ecological units) have been pro- 
posed within which estimates are made of their potential productivity, their 
proportionate production, and the degree of effort which would be required to 
attain a high proportion of their potential. There are several possible levels 
of production from a given ecological unit which may be obtained by expend- 
ing varying degrees of effort of management. 


The degree of effort which a forest manager exerts upon a specific ec- 
ological unit of a forest area will depend upon (i) the relationships of degree 
of effort to the predicted production of the ecological units, (ii) upon the 
area available for forest production when the needs for forest land are inte- 


grated with the needs of other ae i land, and Mit) uponyan _estimate of 


The estima arty 
future wood requirements, cannot be ‘limited to the production ‘of forests which 


are profitable to the forest manager as a short-term business because:- 


(i) A large segment of the national economy will continue to be de- 
pendent on the supply of forest productions. If this segment of the 
economy is maintained or strengthened, the value of forests will 
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(11) 


(1i1) 


be far greater than that indicated by the balance sheets of the in- 
dividual forest properties. 


The productivity of forest lands must be maintained or improved. 


National welfare considerations indicate a growing need for for- 
ests. The recreational value of forests will become increasingly 


important as changes in the industrial arts permit increased lei- 
sure time for the masses. 
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RESEARCH SUPPLEMENT VI 


PRINCIPLES AND METHODS REQUIRED FOR PLANNING 
Poe MUL IPLE USEOr LAND 
IN THE GLACKMEYER DEVELOPMENT AREA 


A. The Meaning of Multiple Land Use 


The natural resources of many areas are such that returns from more than 
one land use are not only possible but desirable. In the past, there has been 
little planning for multiple land use. For example, if an area was to be deve- 
loped for farming, automatically all the forests were cut down without consid- 
ering the possibility that a proportion of the area in forest would enhance the 
value of the whole. Similarly, if prairie land could produce good wheat crops 
with little effort, there was no reason to be concerned about livestock pro- 
duction. Thus, the possibility that, in time, the maintenance of the productiv- 
ity of the land may require a mixed farming economy is ignored. Nevertheless, 
in many countries, a combined economy has evolved over the centuries (on 
both farm unit. and community scales) which provides more revenue and a bet- 


ter way of life than that which a single use economy could provide. 


This is particularly true of the farm-forest-wildlife-recreation economy 
which supports the majority of the present residents of the rural areas of 
Northern Ontario, north of a line drawn from Orillia to Pembroke. For any 
individual enterprise, the economy may be only one, or a combination of any 
two, of farming, forestry, trapping, tourist catering and commercial fishing. 
The regional economy, however, is a combination of all of these with each one 


assuming a major role. 
B. Review of Principles Outlined in Earlier Sections 


The role which natural land patterns play in determining land use has 
been discussed in Section I, pages 40-47. The physical basis of land- 
type patterns is landform, which includes both the relief of an area and the 
materials which give expression to the relief.. Since the productivity of land- 
form varies with regional climate, landtypes are established to express com- 


binations of both landform and climate. 


However, landtype patterns are not strait-jackets which rigidly determine 
land use, but provide limits for a range of uses. Thus the land-use patterns 
which are associated with any specific landtype patterns will vary from time 
to time and from place to place depending upon the type and intensity of the 


culture practiced. 


Since the local and regional relationship between land use and landtype 


patterns can be ascertained only through an integrated study at both local and 
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regional levels, the reference area approach has been used in this pilot study. 
The difference between this ecological approach and the technologic appro- 


ach now being used in many land-use surveys is discussed on pages 43-47. 


This ecological approach to land-use studies requires a classification 
which deals with ecological complexes rather than with individual features of 
landform, climate, soil and crops. In order to illustrate the feature complex 
method of land classification, the Cochrane kame landtype was used as an 


example on pages 45-46. 


C. Land-Use Classifications to Indicate the Relative Importance of the Speci- 
fic Land Uses within a Multiple Land-Use Plan 
ccna er RS ES a SE SO 


Two classifications are required to indicate the comparative position of 
any specific land use for any block of land. The first compares the degree of 
development of a specific land use within a planning unit with that of the 
same land use in other areas. The second is a comparison of the relative 


importance of the various land uses within a specific planning unit. 


For making inter-unit comparisons within a region, the following classes 


are suggested:- 


(i) Primary 
(11) Secondary 
(ii1) Tertiary 


(iv) Quaternary 


With the use of these classes, a map of an area can be drafted to indi-. 
cate the relative degree of present or recommended development of the land 
within these blocks for agriculture, irrespective of additional land uses which 


may be developed on the same block. 


The classes proposed for intra-unit comparison, either economically or 


socially, area:- 


(1) Major 
(ii) Co-major 
(111) Sub-major 
(iv) Minor 


(v) Sub-minor 


It commonly occurs that agriculture is the major land use on a block on 
which agricultural development has reached a primary level for the region. 
However, other land uses may assume such proportions that these, too, may 


be considered a primary land use. 
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For example, Pelee Island, a primary agricultural area, is also a primary 
area for the production of pheasants. Let us now make an intra-unit compar- 
ison of these two primary land uses. Although the revenue from farm crops is 
at least five times that of the revenue from pheasants, yet the additional re- 
venue obtained from the production of pheasants so adds to the economy of 


the area as a whole that wildlife can be considered a sub-major land use. 


In a similar way, forestry has been, and should continue to be, a co-major 
or sub-major land use in most of the agricultural communities of Northern 
Ontario. 


D. The Integration of Forestry and Agricultural Land Uses Within the Multiple 
Land-Use Plan 


The attempt to establish a full-time commercial type of agriculture on all 
lands in Northern Ontario has failed. Although Southern Ontario has been, for 
many years, a region of primary agriculture, there are many areas where there 
has been a recognition of the need for a balanced land use which includes 
forest and wildlife management. It is too much to expect that all regions in 
the north can be developed for agriculture in the foreseeable future. Some may 
never be highly developed. Others, because of economic and social factors, 
will not be developed for many years to come. [In the meantime they can con- 
tribute greatly to the provincial economy through a well-integrated program of 


all-crop husbandry. 


Forestry rather than agriculture is the most fitting use for most of the 
land of Northern Ontario, even for those lands whose agricultural potential is 
high enough to permit of farming in the near future. Practically all of the 
original forest presently accessible has been cut or burned. Therefore, most 
of the forest area requires planting and most of the forest now growing, wheth- 


er naturally established or planted, requires tending. 


Forest tending requires forest settlements, communities not of wood- 
cutters but of farm-forest workers. To do the job ahead, these must have the 
husbandry skills of the farmer rather than those of the bush-cutter. In order to 


live a full life, they must be an integral part of the rural communities of the 


Cochrane Clay Belt. Since all factors combine to indicate a gradual transition _ 


from a forestry to a farm economy, the proposed communities must be eavision- 


-aged as a combination of farmers and farm-foresters. 
E. The Integration of Wildlife Land Use Within the Multiple Land-Use Plan 
pe el SSS ET => 


The principles of integrating Wildlife Land Use into the Multiple Land- 
Use Plan is presented on page 97, Section IV. 
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F. The Integration of the Recreational Land Use Within the Multiple Land-Use 


Plan 


The aethetic phase of recreational use of land is one which should not 
be overlooked in multiple land-use planning. Sir Dudley Stamp on page 426 of 
‘‘The Land of Britain’? emphasizes the role which this phase of land use 
plays in that country as follows:- ‘‘In a way the whole countryside is a nat- 
ional asset to be used for the benefit, including the enjoyment, of all. So 
' regarded, the landowner, the forester and the farmer are the nation’s unpaid 
gardners since they keep in order this national estate incidentally to their 


other work The hill lands of this country (Britain) should be so planned 


as to serve the needs of forestry and of hill sheep farming, to serve at the 
same time as gathering grounds for water supply, whether for industrial or 
domestic consumption or for the generating of electricity, and that there is 
nothing incompatible between these uses and the regulated access of those 


who seek fresh. air and recreation in the remoter parts, of the country.”’ 


In Northern Ontario there are few unpaid gardeners since the landscape 
is largely neglected from the aesthetic point of view. The development of an 
attractive boreal type of farm-forest landscape would pay dividends both from 
the standpoint of a fuller life for the residents of the Cochrane Clay Belt and 


from the increased revenues from tourists. 


G. The Principles and Methods of Regional Geography in Multiple Land-Use 
Planning 


In order to plan the land use of any local area, it is not enough to know 
the capabilities of the land of that area. These must be evaluated with re- 
ference to those of a larger area where similar planning would apply and of 
which this local area is a part, namely a geographic region. The capabilities 
of this region must be compared with other regions which may affect the econ- 
omy of the region under study. Multiple land-use planning must of necessity 


be regional planning. 


The study of regions lies in the field of geography. The principles and 
methods of regional geography are highly developed and encompass such a 
large field that no attempt will be made to review them here, except for a few 


brief statements. 


A geographic region is an areain which there has been created a homo- 
geneity of economic and social structure through the combination of the fact- 
ors of the natural environment with factors inherent in the human populations. 
Neither environment nor human endeavour alone determine the resulting society 
but a combination of both of these. Homogeneity of structure does not ex- 
clude variation, but rather it refers to the integration of such variations within 
a unified whole. The integration is multiple land-use planning. The whole is 


the geographic region. 
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The brief period in which settlement has been progressing in the Cochrane 
Clay Belt has not been sufficient for the creation of a homogeneous, social] 
and economic structure. The present structure must be viewed in this light. 
The use of present settlement patterns to forecast the possible future courses 
of their development must therefore be speculative. Although there are some 
trends in settlement development which may be thoroughly analyzed and used 
to predict future developments, in the main the future development of settle- 
ment must be gauged by intuitions which are based upon all the available 


knowledge of settlement at both the local and regional levels of integration. 


In conclusion it should be stated in the words of Isaiah Bowman, the 
dean of ‘settlement’ geography, that ‘‘the environment and its human relation- 
ships are but parts of a more significant totality. That is why a geography 
that is limited to a study of human relationships of natural conditions is in- 
complete from the standpoint of human processes and community living. But 
this is no more than if one said that a purely economic study is likewise in- 
complete. We are all dealing, always, in fragments. The universe is not re- 
ducible to the limits of one mind in a moment of time. Neither is a community, 
any community, a smooth-working cosmos, cause and effect all neatly tied 


? 


together.’’ (Geography in Relation to the Social Sciences, p. 178). 
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NON CLASSIFIED URBAN AREAS 


Present urban subdivisions 
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draugating by the Site Section, Research Bi 
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PROGRESS OF EXPLOITATION ON LICENSED AREAS 


Active licensed Areos 


Agreement Area. 


Abandoned licensed Areas 


PROGRESS OF EXPLOITATION ON SETTLERS' LOTS 


Settled 1910 — 1914. Moin period 
of 
Settled 1914 — 1917. ? 
Exploitation 


Settled 1917 — 1921 Ended 1935 


1921— 1958 Exploitation by settlers, cutting 
on own lot and on Crown land. 
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TO ILLUSTRATE 
PRINCIPLES AND PROCEDURES 


FULLY ESTABLISHED FARM UNITS 


FARM UNIT STANDARD 
FE Fully established Forming Effort Closs I, II or III 
Improved Lond, at least 100 acres 
Total Holding, 300 acres of more 


Ist choice — 150 acres closses Aand B, 
at leost SO acres closs A. 


2nd cholce— 150 acres classes A and B, 

less thon 50 acres closs A 
3rd choice 125-150 acres closses Aand B, 
| 4th choice ~ 100-125 acres classes A and B, 


NUMBERS | TO 26 


The unlts are numbered consecutively to indicate the complete 
fully—estoblished farm unit, 


OWNERSHIP 


All established units are potented. 


POTENTIAL FARM UNITS 
FARM UNIT STANDARD 


Map Symbol Definition 


Improved Land, ot least SO acres 
Total Holding, less than 300 acres 


so Somewhat developed Farming Effort Closs IV 


Improved Lond, at least 20 ocres 
Toto! Holding, of least ISO ocres 


ND Not developed Forming Effort Closs V 


RECOMMENDED FARM DEVELOPMENT SCHEME 


RATINGS OF UNITS BASED ON AGRICULTURAL USE-CAPABILITY PATTERNS 
(All four choices must have af least 225 acres of Closses A,B,C and D) 


SHOWING 


4, AGRICULTURAL LAND-USE PLAN 


SCHEDULE OF DEVELOPMENT OF FARM UNITS 


1960-80 1980-2000 2000-2060 


PRIMARY 100 Units 29 Units 30 Units 
AREA 26 Fully established Remainder of ist, Remainder of 
21 Partly established 2nd, and 3rd choice 4th choice 
53 Not established 


gp. Selection of Ist 
or) and 2nd choice 
\ SECONDARY © _Units 14_Units 3 Units 


| mens shttsthttie AGS (Ist choice too isolated) Ist, 2nd,and 3rd 4th choice 


choice 


TERTIARY O Units 13 Units 8 Units 


AREA 2nd choice 31d and 4th choice 


TOTAL AREA 100 Units S6 Units 41 Units 


SCALE OF MILES 


1 Oo 1 2 
(SSS E =| 
' Co AGRICULTURAL AND MULTIPLE USE AREAS 
4 Map No. 6 Map No. Il 
@ Primary Block A 
Secondory Block 6 
(Zi Tertiary Block C 
i ¢ Quoternary Block 0 


Recommended Recreational and Wildlife 
mre es Reserves located within areas designated 
as agricultural on this map 


PE Portly established Forming Effort Closs I, II or III 


RATINGS OF UNITS BASED ON AGRICULTURAL USE-CAPABILITY PATTERNS 


(All classes must hove ot leost 225 acres of Classes A,B,C ond D) 


Ist choice - 150 aeres classes And B, 
of least SO ocres class A 


2nd choice— 150 acres closses A and B, 
less thon 50 acres closs A, 


3rd cholee— 125—160 acres closses A ond B, 


eA Ath choice— 100-125 acres closses A ond 8, 


NUMBERS 100 TO 270 


The units ore numbered consecutively to Indicate th 


e complet 
potentiol farm unit ee 


Lands of undifferentiated potential not presently 


Lands with potential too tow for inclusion in 
Proposed agricultural development 


required for ogricultural develo 


PME, including 
Protective forest 


OWNERSHIP 
P — Potented 
L — Locoted 
© — Crown 


POTENTIAL TOWNSITES AND SMALL HOLDINGS 


Portions of Cochrone ond Frederickhouse townsit 
= es. 


Arcos recommended, wholly or in port for suddivig 
ion 


all 


into small holdings. 


LANDS NOT NEEDED FOR AGRICULTURAL DEVELOPMENT 
a LRICULTURAL DEVELOPMENT 
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AN, 


25 24 


To eceompeny raperl “A Meltiple Land —Use Plan for 
Ihe Glackmeyer Developmeat Area”. 
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MAPPING UNITS TAXONOMIC FOREST USE POTENTIAL YIELO-QUALITY 
CAPABILITY CLASSES PRODUCTION 


DEFINITION OF FOREST USE CAPABILITY CLASSES IN TERMS OF POTENTIAL 
YIELD- QUALITY PRODUCTION, AND PHYSIOGRAPHIC CONTROL 


PHYSIOGRAPHIC 
CONTROL 


Timber Closs 


Sow I 
aA [aslac 000 
e Closs A — Excellent (Over 25,000 FEM per acre grades | and 2) 
Dominontly Closs A Pulpwood Class [ 


(commonly Over 50 cords per acre) 


jw Timber Closs 


Sow Timber Closs Il 


Sow Timber Cloos IV 
(,000-7,000 FBM per acre oll grades) 
Pulpwood Clos IIT 
12-20 
Sow Timber Closs V 
(Less thon 1,000 FBM per acre all grades) 
Pulpwood Closs IV 
5-12 


less than 5 


EXAMPLE OF MAPPING SYMBOL 
FOR 
FOREST USE CAPABILITY RATING 


Forest Use Copability Classe: 


| 
Atm 


3 
[ Degree of Effort Closs 
Proportion 


Fy 
jate Production Closs 


Site Condition Closs. nn tt 


SITE CONDITION CLASSES 


(Comparative Condition within Physiographic Site Closs) 
b — best 
9 — good 
{ — foir 
P — poor 
— very po 


PROPORTIONATE PRODUCTION CLASSES 
(Por Cant of Potential Yield-Quality Production Class) 


Vv — Very high 85 % 


H — High 60-85 % 
M — Moderote 30-60 % 
L — Low 5—30% 
E — Extremoly low less thon 5 % 


OEGREE OF EFFORT CLASSES 


(Cost of Establishment and Maintenonce of Forest to Attoin 
High Proportionate Production ) 


5 — very high over $100— per acr 

N — Non—commarcial forest, dagres of aftort 
to oftaln merchantable forest not justifiod 
by probable returns 


3 Very Fresh 
Sa u = 
8 Closs 8 = Very Good _{19,000-25000 FBM per acre grades | and 2) 
[Dominantly Closs B Pulpwood Closs I 
ly 40 - 50 cords per ocre) 
c CD|CF 


(7,000-15,000 FBM per acre grades! and 2 
of over 7,000 FBM per acre grade 3 


[1 Mod. Fresh 


———— 21 fresh 


6 Very Moist 
| 7 Mod. Wet 
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FOREST USE CAPABILITIES 


RECOMMENDED FOREST DEVELOPMENT SCHEME 
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TO ILLUSTRATE 
PRINCIPLES AND PROCEDURES 


PRIMARY FOREST AREA 
(1) Permonent Forestry Unit 


Lond to be devoted to forest production for 
ot leost two forest rotations 


SECONDARY FOREST AREAS 


(1) Interim Forestry Units 
Lands to be devoted to forest production for 
at least one forest rotation. 


(2) Full-Term Crown Forest 
Lands tobe devoted to forest production for 
of least one forest rototion, but not of sufficient 
crea to be consolidated into on interim forestry 
unit. 


(3) Protective Forests 


Lands to remain indefinitely in forest to protect 
Stream banks from erosion and to maintain suitable 
habitat conditions for wildlife. 


TERTIARY FOREST AREAS 
ee EERE EAR CASE 


(1) Half-Term Grown Forest 


Lands to be devoted to forest production for ot 
least 40 years. 

(2) Quarter~Term Crown Forest 
Lands to be devoted to forest production for at 


leost 20 years. 


(3) Wet Lands 


Londs not sufficiently productive to be managed 
for_forest production. 


LARGE CLEARINGS IN BLOCKS B AND C 


Clearings fo be maintained until they ore required 


for agriculture 


P — Patented 
lL — Locoted 
C - Grown 


=== Proposed logging roads 


Farm woodlots of Block A ond recreational forests 
5 res 
Blocks J, K ond H are tertiary forest areas not 
5 n 
designated on the map. 


° 


ee 


oO] 
i= 


SHOWING 


FOREST LAND-USE PLAN 
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RECOMMENDED SCHEME FOR DEVELOPMENT OF WILDLIFE * 
AND RECREATIONAL LAND USES 
TO ILLUSTRATE PRINCIPLES AND PROCEDURES 
(# all wildlife including fish) 


AREAS OF PRIMARY WILDLIFE LAND USE 


(Recreational Land Use, secondary) 


(1) Protective Forests and Water Access Areas: 
(0) Use by public to be assured. 
(b) Crown wildlife management based on species, 
locality and major associated use areas. 
(c) Possible additional oreas of primary recreation 
in future. 


(2) Wetland Areas: 
(a) Use by public to be assured. 
(b) Crown wildlife management based on species, 
locality and major associated use areas 


(3) Production Forestry Units 
(a) Use by public to be assured 
(b) Crown wildlife management 
(1) based on existing forest conditions, 
species and associated use areas 
(ll) Integrated with Crown forest management 


(4) Crown forests ond ossoclated undeveloped agricultural land 
(a) Use by public to be assured on crown land. (Mop 9) 
(b) Crown wildlife management based on existing forest 

conditions,species and major associated use areas. 


(5) Crown forests associated with developed agricultural land 
(a) Use by public to be assured. 
(b) Crown wildlife manogement 
(i) based on existing forest conditions species, and 
major associated use areas 
(il) integrated with extension wildlife management. 


(6) Areas of agricultural development 


(a) Extension wildlife management in conjunction 
with extension forestry 


(b) Crown wildlife management in to meet requirements 
of landowners 


(i) Nuisance wildlife control 
(ii) Controlled introduction of desired species 


AREAS OF PRIMARY WILOLIFE LAND USE 
(Recreational Land—Use also primary ) 


(7) Water Areas 


(a) Public and commercial use under Crown control. 


(b) Crown wildlife management based on classification 
and priority rating 


| AREAS OF PRIMARY RECREATIONAL LAND USE 
| (Wildlife Use secondary) 


(1) Cottage Site Development Areas: 
(a) Reserved specifically for cottage site development. 


(2) Parkettes and other Local-Use Areas 
(a) Permanent reservation and development for public use 
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Te accompesy reper! “A Meltip/e Lead —Usa Plan fer 
the Glockmerer Development Area”. 


Compiled from data ab/ained by mambers 
G/ackmeyer Sebcommittee, (986-87, Compile! 
ing by the Site Section, Reseorsh Bri 
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AREAS DESIGNATED BY MAJOR LAND USE 


RECOMMENDED AGRICULTURAL AREAS 


PRIMARY AGRICULTURAL AREA 


Agriculture 
Period 1960 —1980 
(a) Improved production on 47 established units. 
(b) Development of additional 53 units (selection 
of Ist and 2nd choice units). 
Period 1980 — 2000 


(a) Development of 29 units (remainder of Ist, 2nd 
and 3rd choice units). 


Period 2000 — 2060 
(a) Development of 30 units (remainder of 4th choice units). 


oaeeees 
(a) Private and Extension Forestry on Farm Woodlots . 
(b) Crown Forestry 
(i) Crown Forests — Lots forming part of farm units 
to be developed 1960 — 1980 (2,600 acres). 


(ii) Forestry Units (3 units). 
(il) Wet Land Areas 


Wildlife 
(a) Extension wildlife management on patented land. 
(b) Crown wildlife management on Crown land.. 


SECONDARY AGRICULTURAL AREA 


Agriculture. 
Period 1980 — 2000 
(a) Development of 14 units (Ist, 2nd and 3rd choice). 
Period 2000 — 2060 
(a) Development of 3 units (4th choice). 


Forestry 
(0) Private and extension forestry on patented lots. 
(b) Crown forestry on Crown forests (3,300 acres). 
Wildlife 
(a) Crown wildlife management until used for agriculture, 


TERTIARY AGRICULTURAL AREA 


Agriculture 
Period 1980— 2000 


(a) Development of 13 units (2nd choice). 
Period 2000 — 2060 
(a) Development of 8 units (3rd and 4th choice ) 


Forestry 
(a) Private and extension forestry on patented lots. 
(b) Crown Forestry _ 
(1) Crown Forests — Lots forming part of farm units to 
be developed 1980 — 2060 (2,100 acres} 
(ii) Forestry units (1 unit). 
Wildlite 


(a) Crown wildlife management until used for agriculture. 


RECOMMENDED FORESTRY. AREAS a 
PRIMARY FORESTRY AREA (Quaternary Agricultural Area) 
(a) 16 permanent forestry units 


7 Block 
(b) 3 interim forestry units 
ees PROTECTIVE FORESTRY AREAS 


(a) Primarily for protection of stroam banks, 
wildlife management and recreational reserves. 


f Permanent] PERMANENT FORESTRY UNIT (in Block A) 


Agricultural 
Blocks | 


Tnierine | INTERIM FORESTRY UNITS ( in Blocks A and C) 


RECOMMENDED WILDLIFE AREAS 


WATER AREAS 
(a) Public and commercial wildlife land use under Crown control. 


(b) Recreational land use to conform with major uses. 


Within tan) | WET LANDS 
Blocks | Wet La | (a) Crown wildlife management 
AD reset = 4) (b) Limited forest exploitation. 


RECOMMENDED RECREATIONAL AREAS 


Blocks 
COTTAGE SITES, PARKETTES AND RECREATIONAL gESERVES 
WILDLIFE AND RECREATIONAL AREA 


RECOMMENDED URBAN AND SUBURBAN AREAS 


(Final Recommendations to be made by Town Plannars ) 


Within I F. unit_| (a) Forest management for at least two forest rotations. 


tf Unit _j (9) Forest managemant for at least one forest rotation. 


BLOCK-G 


BLOCK-G 
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SHOWING 


RECOMMENDED MULTIPLE LAND-USE PLAN 
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BLOCK-G 


TOWN OF COCHRANE TOWNSITE OF FREDERICKHOUSE (Eastern Portion) 
(a) Present and prospective areos eal (a) Part of a plan which may never be implemented. 


VI 
BLOCK-E 


=< = 


